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VOWELS 


4 (short), as in hat, cat, 

& (long), as in ale, hate. 

ä (Italian), as in car, mar. 

å (short Italian), as in fast, class. 

g (broad), as in all, fall. 

å (circumflex), as in care, snare. 

g or g (short obscure), as in final, spinal. 
d (long obscure), as in surface. 

ae, as in Caesar, = €, 


€ (short), as in net, met. 

é (long), as in me, eve. 

é (circumflex = à), as in there. 
é (tilde), asin her, 

¢ or e (short obscure), as in patent. 
é (long obscure), as in delay, 

é =i, asin pretty, 

i (short), as in Ait, bit, 

i (long), as in kite, mite. 

1 (tilde), as in sir, 

i (short obscure), as in habit, 

1 (long obscure), as in idea. 


6 (short), as in pop, hop. 
6 (long), as in cone, bone. 


6 (circumflex = 3), as in for. 
6 (long obscure), as in hero. 
96 (short), as in book, brook. 
90 (long), as in moon, spoon. 
9 = û, as in word. 

ô = ù, asin son. 

oe, as in Phoebe, = è. 

ù (short), as in rut, cut. 

ú (long), as in muse, fuse. 

f (circumflex), as in turn, urn. 
ú (long obscure), as in unite. 


wis a vowel only after a vowel, when it 
forms the second element of certain 
diphthongs, as in few, how. 


j (short) =i, asin Aymn. 
J (long) =i, as in by, cry. 


CONSONANTS 


€ (hard) — k, as in cat, cape. 

¢ (cedilla) = s, as in cell, façade. 

& (hard), as in dog, gave. 

& (soft), as in gem, gentle. 

k for the German ch, as in ich, Bach (bàk); 
also = e 


ü for the German ü, as in Blücher, Grünberg. 
Gfor the German 6, as in Gottingen, 


4 nfor the French n, as in bon, Bréton (bra-ton’). 
J th (soft), as in path, 


TH (hard), as in the, father. 
ñ for the sound of ny, as in canyon. 
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Pen (pén), a writing instrument using fluid 
ink. Forerunners of modern pens were the metal 
styluses used by the ancients for scribing stone, 
metal, and waxen tablets, Ink was used from 
early times in China, being applied with a hair 
brush. Reed pens, used for writing upon papyrus 
in old Egypt and its neighboring civilizations, 
are still employed in the region. Quill pens 
came into general use with the manufacture of 
writing paper during the Middle Ages. Most com- 
monly, the quills were obtained from the wings 
of geese and were dried and treated with 
alum or nitric acid solutions to harden them 
before cutting them with a pen-cutter's knife. 

Steel pens were first manufactured in the early 
part of the roth century, and originally were 
made to resemble the quill pen, forming a bar- 
rel of very thin steel, being cut and slit in the 
manner of a quill. The principal fault was their 
hardness, which caused them to scratch the paper. 
James Perry is believed to be the first maker of 
the steel slip pen, and in 1828' he combined with 
Josiah Mason in „the manufacture of barrel and 
steel slip pens. In 1831 Joseph Gillott introduced 
marked improvements in the manufacture of 
pens, by which he was able to make them of 
much thinner sheets of steel and thus render 
them more elastic, at the same time giving them 
higher finish and temper. His factory at Man- 
chester, England, became an important seat of pen 
making, and the price was so materially reduced 
that at about 1835 1,000 pens could be purchased at 
the price of a single pen made by manufacturers 
at the same place in 1803. Other improvements in 
pen manufacture speedily followed, and within a 
very short time steel pens came into general use. 
"The first pen manufacturing company in the U.S. 
was the Esterbrook Co., founded at Camden, N.J., 
about 1860. The process of manufacturing in- 
volves a variety of operations, including the roll- 
ing of the best quality of cast steel into sheets, cut- 
ting them into flat pieces called blanks, and after- 
ward stamping and embossing them. An emery 
wheel is used to finish the nibs or points, after 
which the slit is cut, and the pens are glazed with 
a varnish and boxed for the market. 

The nibs of gold pens are made by tipping 
them with iridium, one of the hardest of metals, 
after which they are ground down on an emery 
wheel and polished. Fountain pens, having a reser- 
voir from which the ink feeds by gravity to the 
point, were invented by Joseph Bramah in 1809. 
L.E. Waterman patented an automatic underfeed 
pen in 1884, but it was not until 1908, however, 
that the first successful se/f-filling pen was pat- 
ented by W.A. Sheaffer. There are two main 
types of filling mechanisms on present-day foun- 
tain pens, the lever and the vacuum styles. 
Numerous types of pen points are manufactured 
to meet the needs of different kinds of handwrit- 


ing. The stylographic pen, which has never been 
very practical or popular, has a reservoir to hold 
the ink, but the fluid escapes when the pencil- 
shaped point is pressed upon the paper. A similar 
writing instrument, the ball-point pen, was intro- 
duced in 1945 and has been somewhat more suc- 
cessful. This pen operates on a ball bearing and 
uses an ink similar to printing ink. It utilizes a 
completely replaceable writing unit and requires 
refilling only once every two to four years. Pen 
making is now an important industry. Extensive 
factories are maintained in which millions of pens 
are made annually for home use and for exporta- 
tion. The principal factories of North America 
are located in Ft. Madison, Ia., Janesville, Wis., 
Chicago, Ill., and New York City. 

Penance (pén'ans), one of the seven sacra- 
ments (4.v.) of the Roman Catholic Church. 
Penance, which is accessible only to baptized 
Christians, is brought about with the aid of a 
priest and is accomplished by the successive steps 
of contrition, confession, a voluntary act of repa- 
ration and, finally, absolution. The Greek Ortho- 
dox Church also regards penance as one of the 
sacraments, but the Anglican Church considers 
it as merely an act of private devotion. 

The institution of penance was only gradually 
developed. During the first century after Christ, 
penance constituted a public act pertaining espe- 
cially to the remittance of such sins as homicide, 
impurity and apostasy. There were no set rules 
about the performance of the rite. As a sacrament, 
penance was first outlined in the rath century by 
Peter Lombard and Thomas Aquinas. At the 
Councils of Florence and Trent (15th and 16th 
centuries) penance was finally instituted as an 
integral part of the Catholic faith. See also Abso- 
lution; Contrition; Reparation. 

Penang (pé-náng), or PRINCE OF WALES 1$- 
LAND, an island in the Federation of Malaya; 
situated near the west coast of the Malay Pen- 
insula, in the Strait of Malacca; 375 m. N.w. 
of Singapore. It is about 15% m. long and 
10% m. wide and has an area of 108 sq. m. The 
surface is partly mountainous, but consists 
in part of fertile plains. It is well watered 
and has a favorable climate. Among the princi- 
pal products are tea, rice, coconuts, rubber, 
copra, and fruits. Minerals are found in the 
mountains, especially tin ore. In all parts of the 
island valuable forests are found. Georgetown is 
the capital and principal seaport. The inhabitants 
consist mostly of Chinese, Malays, and Burmans. 
Mohammedanism is the chief religion, but many 
natives are Christians. During World War II, the 
Japanese occupied Penang; it was retaken by the 
British in 1945. Penang is a state in the Fed- 
eration of Malaya, formed in February 1948. 
Population, 1947, 446,321. 

Pencil (pén’sil), instrument used for drawing, 
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writing, or marking; usually a slender casing of 
wood, or metal case with tapering end, enclosing 
a thin core of graphite, lead, slate, or a combina- 
tion of several materials, in black or colors. Also, 
a relatively large cylindrical stick of one of these 
materials, or of chalk or crayon, without a casing, 
such as the old-time slate pencil. Historically and 
technically, a pencil may be a very small and fine 
hair brush used by artists for laying on their 
colors. The ancient Romans used a kind of tiny 
brush—which they called a penicillus, or “little 
tail"—for painting fine outlines and writing on 
Papyrus, thereby providing the name we use today 
for our lead pencils, long made without actual 
lead, 

In ancient Egypt, Greece, and Rome, metallic 
lead was used in the form of a small disk for rul- 
ing guide lines on papyrus to keep the lettering 
even. This implement, called a plumbum (Latin 
for “lead”) was mentioned by Pliny in his writ- 
ings. Eventually—history does not say just when— 
the lead was shaped into a thin rod and employed 
for writing as well as for drawing fine lines. It 
is known that such pencils were in use by the 
14th century, primarily as artists’ tools. Rods of 
zinc or silver were used, making a sort of pale 
gray drawings, now classified as "silver point” 
drawings. 

Cortez reported in 1520 that the Aztecs of the 
New World used a kind of lead crayon, but it is 
not until 1565 that mention occurs of the now 
familiar “lead pencil” in which a writing core 
is enclosed in wood. A year before that (1564), 
a discovery had been made which was to take 
the “lead” forever out of pencils, except for the 
name. A deposit of graphite—pure black carbon— 
was found at Borrowdale in England in a form 
so solid and uniform that it could be sawed into 
sheets and then into square leads. Called plum- 
bago, or "that which acts like lead," this pure 
graphite was the only such deposit ever found, 
and its value was fantastic. Mined only six weeks 
a year, the ore was moved to London under armed 
guard, and its export was prohibited. The English 
Guild of Pencil Makers enjoyed a world monop- 
oly on the pencils, with their hand-carved wooden 
cases enclosing the leads. By 1850 the Borrowdale 
fines were exhausted and pencil makers had to 
rely upon the less pure deposits of graphite which 
had been found in other parts of the world. The 
Germans had been the first to solve the problem 
of making usable sticks from this ore, which had 
to be crushed to remove the impurities and then 
re-formed into leads by means of a suitable binder, 
By the 17th century they had developed a secret 
formula for a mixture of graphite, sulfur, and 
antimony which enabled them to compete with 
the English pencils, In 1761 the Fabers established 
a factory in Nuremberg where extensive graphite 
deposits occur. 
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The basis for the present lead-making process 
was discovered in 1795, at a time when France 
had been cut off by war from both English and 
German sources of pencil supply and Nicholas 
Jacques Conté, an officer in Napoleon’s army, was 
commissioned to develop a substitute for the im- 
ported leads. By mixing powdered graphite with 
powdered clay and firing the mixture like china 
in a kiln, a serviceable lead was produced which 
also could be graded from hard to soft by vary- 
ing the proportion of graphite to clay. A similar 
process was invented by William Monroe, first 
known manufacturer of lead pencils in the U.S, 
who introduced his product (1812), with the 
leads encased in cedar. Other native pioneers were 
L.M. Leman (1830), Joseph Dixon, and Henry 
Thoreau who ran a small pencil factory in the 
1850's. In 1849, A.W. Faber, of Stein, Germany, 
opened an agency in New York, and in 188r 
established a large factory there. The Eagle Pen- 
cil Co., with a long history of pencil inventions, 
was founded in 1856. The period from the end 
of the Civil War to the turn of the century saw 
the development of this country's pencil industry 
to its present position of international importance, 
bringing in raw materials from every corner of 
the globe and shipping out the many improved 
and specialized types of pencils in use today. 

Pencil "leads"—which contain no lead—are 
made of a mixture of graphite and clay. Graphite 
(carbon, more or less pure) is mined in various 
countries of both hemispheres. An especially pure 
deposit exists at Ticonderoga, N.Y. An ideal com- 
bination for production of smooth black leads re- 
sults from blending smooth oily flakes of crystal- 
line graphite from Ceylon and Madagascar with 
an amorphous graphite from Mexico which is 
powdery, formless, and very black. This graphite 
mixture, ground so fine that the particles float in 
air, is mixed with specially selected clay which 
has been pulverized and sent through a series of 
settling tanks until only the finest particles re- 
main. This blend goes through a long grinding 
process, forming a paste from which the water 
is squeezed out in filter presses. The solid mass 
resulting is forced through a cylinder with a per- 
forated base plate, coming out in the form of 
long black shoestrings which are collected in a 
mass and hammered into another cylinder. Under 
many tons of pressure, the mixture is then forced 
through a diamond die in the bottom of this cylin- 
der, which has one hole the size of the finished 
lead. The material passes through this hole in 
the form of a continuous string which is laid on 
boards to dry, then cut into pencil lengths, packed 
in crucibles, and fired for many hours in elec- 
trically controlled furnaces to temper the leads. 
These vitrified leads are next steeped in hot 
waxes until every particle of graphite and clay 
is coated with a film of lubricant, thus reducing 
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EARLY FORMS OF THE LEAD PENCIL 

The first known lead pencil (top) consisted of a 
wooden tube holding a piece of graphite. Cord, how- 
ever, was one of the most common of the early cover- 
ings for graphite (center). A port-crayon or metal 
holder for graphite (bottom) was introduced in the 
18th century 

————— cori iMi. 
writing friction. A recent improvement, designed 
to prevent point breakage, surrounds the lead 
with a thin impervious coating which allows a 
firm bond between the wax-impregnated lead and 
the wood case, at the same time preventing oil 
absorption by the wood. 

Cedar, the wood traditionally used for pencil 
cases, is sawed into small slats, each the length 
of a pencil, but only half its thickness, and about 
6 in. wide. After thorough seasoning, these slats 
are run through a grooving machine which cuts 
six parallel grooves the shape of the leads, and 
half as deep. To prevent splitting, the grooves 
are impregnated with a resinous binder. The 
leads are then placed in the grooves, and glue is 
applied to a matching slat which has been simi- 
larly grooved and treated, The slats are pressed 
together to form a “lead sandwich,” thoroughly 
dried, and then fed into a shaping machine which 
divides each sandwich into six pencils, round or 
hexagonal in shape. Smoothed by sandpapering, 
covered by many coats of lacquer, with ends 
cleanly sandpapered, the pencils are ready for hot- 
stamping with the maker’s brand and the degree 
of hardness, Plastic or brass tips may be added; 
also erasers made from a compound of rubber 
and abrasive, vulcanized for strength, cut to 
length, and tumbled until the edges are smooth. 
Pencil, tip, and eraser are assembled by machine, 
and the pencil is ready for packaging. They are 
usually numbered according to the degree of hard- 
ness, I, 2, 3, 4, €tc., the larger numbers represent- 
ing those having harder leads than No. 1—that is, 
more clay in proportion to graphite. Letters are 
sometimes employed for the same grading pur- 
pose. 

In recent years refillable metal pencils, with 
automatic devices for feeding the lead through 
a tapered tip (first patented in 1879), have been 
widely amd increasingly used. Another type of 
casing consists of a sheet of paper with part of its 
width cut into narrow strips and wound around 
the lead until the pencil is of average size. Lac- 
quered on the outside, this paper can be unwound 
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from the tip to reveal more of the lead as it is 
worn down by use. This is applied usually to col- 
ored leads, or to marking pencils, where the 
lead core is of more than ordinary thickness. 

Special research has resulted in ingenious ma- 
chine methods for testing and grading drawing 
pencils, which can now be turned out in many 
accurate degrees of hardness. The indelible pen- 
cil, composed of clay and gum colored with an 
aniline preparation (invented in 1877), has been 
perfected for use in every variety of manifold 
and copying work. Colored pencils have been de- 
veloped from brittle and unreliable sticks of natu- 
ralearth pigments to a rainbow of shades in leads 
of usable strength and uniformity of color, with 
pigments tested for resistance to fading. "These 
colored leads—now usually encased in wood—are 
formed by mixing pure white kaolin with waxes 
and pigments or dyes. The ingredients are thor- 
oughly ground, dispersed in a smooth compound, 
and extruded by much the same process as that 
used for the graphite lead, but these are not fired. 
Instead, they are carefully dried for long periods 
in air-conditioned rooms where temperature and 
humidity are accurately controlled. 

Pend d'Oreille (pin dé-ra’), a tribe of Amer- 
ican Indians. See Kalispel. 

Pendergast (pén'dér-gàst), THOMAS JOSEPH, 
politician, born in St. Joseph, Mo., July 22, 
1872; died in Kansas City, Mo., Jan. 26, 1945. 
Identified with Kansas City in later life, he 
moved there, as a young man, in 1893. Pender- 
gast rose from the political ranks of street com- 
missioner and deputy marshal to become a city 
councilman and the "boss" of the Kansas City 
Democratic organization. His one-man "rule" 
ended in 1939 when he pleaded guilty to a charge 
of income-tax evasion. The Pendergast machine 
is said to have helped the election of President 
Harry Truman (4.v.) to many of the positions he 
held in Missouri. 

Pendleton (pén'd'l-tin), county seat of Uma- 
tilla County, Oregon, on the Umatilla River, 230 
m. w. of Portland. It is on the Union Pacific 
and Northern Pacific R.R.’s. The surrounding 
country has large interests in farming and stock- 
raising. Extensive water power for industrial 
purposes is supplied by the river. The county 
courthouse, two academies, and a number of 
churches are among the buildings. The manufac- 
tures include flour, wool, lumber, saddles, and 
machinery. The town was incorporated in 1880. 
Population, 1940, 8,847; in 1950, 11,774: 

Pendulum (p£n'du-liim) (from Latin pendu- 
lus, "hanging, swinging"), a body so suspended 
from a fixed point that it may swing freely back 
and forth. Pendulums are divided into the classes 
simple and compound, possess interesting charac- 
teristics, and exist in several modifications. 

The characteristics of pendulums may be under- 
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stood from a consideration of the simple pendu- 
lum which, in the ideal case, consists of a small 
body called a "bob" (c) suspended from a fixed 
point (a) by a string or rod (5) whose mass is 
negligible compared to that of the bob and whose 
length is very much greater than the dimensions 
of the latter. The bob is usually a small heavy 
sphere and all of its mass is considered to be lo- 
cated at its center. The to-and-fro movements of 
the bob are called vibrations or oscillations and 
execute a vertical arc. They are described by in- 
dicating their amplitudes (displacement from a 
mean position) and periods (the time required 
for the bob to execute one complete movement, 
ie., the time elapsed between two passes through 
any point in the same direction). When the bob 
reaches a maximum displacement, it has a maxi- 
mum potential energy; when it passes through 
the rest position, it has a maximum kinetic energy 
(energy due to acceleration). If there were no 
dissipation of energy due to friction or other 
causes, all the potential energy of the bob would 
be converted into kinetic energy and vice versa, 
with the result that the bob would continue to 
vibrate forever with no diminution in amplitude. 

When the amplitude of vibration is small the 
period is independent of both the mass of the 
bob and amplitude of vibration of the pendulum. 
However, the period depends on the length of 
the string and the acceleration due to gravity as 
indicated by the following equation: 


T = 27 V/!/, where T is the period in seconds, 
7 has the value 3.1416, / = length in centimeters, 
and g — acceleration due to gravity. This means 
that a pendulum vibrating with a period of two 
seconds would have a string one-fourth as long as 
one vibrating with a period of four seconds. 

This equation also indicates that the period of 
vibration depends on the acceleration due to grav- 
ity. Since this is different at different places on 
the earth's surface, the period of vibration of a 
pendulum of given length would vary accord- 
ingly. Thus a pendulum one meter in length 
would have a period of 2.0095 seconds at the 


ZING 
» N 
N 
N 
N 
N 
b N 
N 
\ 
as 
VA 1 
C AWA 
ua 
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eguator (Domjo Ndorobbo, Africa), 2.0070 sec- 
onds at Washington, D.C., and 2.0043 seconds at 
Sorvaagen, Norway (see Escapement). 

A compound pendulum consists of a body of 
any shape or size vibrating around a horizontal 
axis. The mass may not be considered to be lo- 
cated at one point arid the motion of the body is 
rotational rather than translational as in the sim- 
ple pendulum. 

Modifications of the simple pendulum were 
used in clocks, The great difficulty was encoun- 
tered in keeping the length of the rod constant 
since practically all materials undergo some ex- 
pansion or contraction with change in tempera- 
ture. An increase in the length of the pendulum 
causes the clock to run slow. This difficulty is 
overcome in some clocks by having a mercury 
bob so constructed that when heat causes the rod 
to expand and lengthen, it also causes the mer- 
cury to expand and rise in a tube to such an ex- 
tent that the center of gravity of the bob rises 
and hence the distance from support to center 
of gravity of bob remains the same. When tem- 
perature is lowered opposite changes occur. A sec- 
ond way of compensating for the same change is 
employed in the grid pendulum (see figure). The 
“rod” consists of a grid composed of 3 rods (dark) 
whose expansion lowers the bob and 2 rods (light) 
which raise it. If the rods used have coefficients 
of expansion in the ratio of 2 to 3, the rod re- 
mains the same length at all temperatures. A com- 
bination of brass and iron rods is used. 

Another interesting application of a simple 
pendulum is the demonstration of the rotation of 
the earth. A pendulum vibrating in a definite 
Plane resists a change in its plane of vibration. 
Thus a pendulum at the North or South Pole 
would continue its vibration in a fixed plane while 
the earth rotated under it, To an observer, the 
path of the swinging bob would appear to rotate 
through 360° every 24 hours. The amount of the 
apparent rotation of the pendulum in a given 
time will vary with location, being greatest at 
high latitudes and decreasing toward the equator. 
This phenomenon was demonstrated by Foucault. 
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hope (pe-nel'o-p€), in Greek legend, the 
wife of Ulysses (Odysseus) and mother of Tele- 
machus. While her husband was absent, fighting 
in the Trojan War, Penelope was harassed by the 
importunities of numerous suitors, who had taken 
possession of his home and devoured his sub- 
stance. Penelope deferred giving answer until she 
should have finished weaving a robe; and in 
order to gain time she secretly undid at night 
what she had done in the day, thus retarding 
completion of the work. Her stratagem was dis- 
covered by an angry suitor, but he was slain with 
the others by Ulysses, who had just returned from 
the war. Homer narrates this story of Penelope 
and Ulysses which has since exemplified conjugal 
faithfulness. 

Penguin (pén’gwin), one of a family (Sphen- 
iscidae) of short-legged, flightless birds found 
mostly in the Antarctic, along the west coast of 
South America to the Galapagos Is., and on the 
east coast to the Falklands. Penguins have numer- 
ous, very small feathers, usually black over the 
head, wings, and back, and white over the breast 
and abdomen. There may be conspicuous yellow 
patches on the cheeks and neck. When swimming, 
the birds use their wings as paddles in an alter- 
nating rotary motion, The largest species, Apteno- 
dytes forsteri, the Emperor penguin, stands well 
over 3 ft. high; the smallest, Spheniscus minor, 
only 19 in. When on land penguins, whose feet 
are located close together at the hind end of the 
body, walk upright. The black coat and white 
“vest” then give these birds a ridiculously human 
look. They are usually unafraid of man and can 
inflict painful bites. Penguins nest in colonies, 
often tens of thousands on one site. Some species 
build crude nests on the bare ground; others hold 
their eggs (usually a single egg) on their feet be- 
tween their legs. The birds eat fish, crustaceans, 
squid, and seaweed. Young penguins are edible; 
and the adults are the source of a marketable oil. 

Penicillin (pén-is-sil’in), a potent antibacterial 
substance obtained from the culture liquor of the 
molds Penicillium notatum and P. chrysogenum, 
developed by Sir Alexander Fleming and Sir 
Howard Florey (44.v). Fleming noted that 
ordinary laboratory cultures of staphylococcus 
and streptococcus organisms showed striking 
growth inhibition when contaminated by the 
mold commonly seen on spoiled bread. From this 
simple beginning, research produced the pure crys- 
talline product, sodium salt of penicillin soluble 
in pure water, saline, or dextrose solutions. The 
water-soluble potassium salt and the sparingly 
soluble procaine salt (both crystalline) were de- 
veloped later and are now more widely used. The 
ordinary action of penicillin is bacteriostatic (in- 
hibiting the growth of harmful organismis infect- 
ing the body) and in huge doses bactericidal (ac- 
tually killing the organisms). 
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Courtesy Chas. Pfizer & Co., Brooklyn, N. Y. 


PENICILLIN SOLUTION 
A stream of the final penicillin solution comes from 
the separator 


It has been established that penicillin is an 
excellent therapeutic agent for the following 
conditions: all staphylococcic infections, such as 
osteomyelitis (bone infection), carbuncles and ab- 
scesses, brain abscesses, pneumonia and lung ab- 
scesses, meningitis (infections of covering tissues 
of brain and spinal cord), wound infections and 
infected burns; all varieties of gangrene; all hem- 
olytic streptococcic infections, either generalized 
or localized, including puerperal sepsis (infection 
and fever following childbirth); all infections 
caused by the pneumococcus, such as pneumonia 
and meningitis; all gonococcic infections (gonor- 
rhea and complications); all meningococcic infec- 
tions; and bacterial endocarditis—infection and 
inflammation of the valves and lining of the heart, 
commonly seen in those with severe rheumatic 
heart disease. It has been administered with suc- 
cess against syphilis. Penicillin has many advan- 
tages over the sulfa (q.v.) drugs, such as more 
striking and faster therapeutic effects, higher 
effectiveness in the presence of pus and products 
of tissue degeneration, and effectiveness against 
organisms which have becom resistant to sulfa 
drugs. It is incompatible with other drugs. Pen- 
icillin is administered in a variety of ways (intra- 
venously, intramuscularly, or locally), in divided 
doses, according to the type, location, and extent 
of the infection. It is excreted rapidly via the 
kidneys, and there are practically no side effects 
or toxicity. See also Bacteriology. 

Peninsular Campaign (pen-in'su-ler kám- 
pan’), the name given to a movement in the Civil 
War of the U.S., by which it was designed to cap- 
ture Richmond, Va., the capital of the Confeder- 
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ate States. Gen. McClellan was appointed to com- 
mand all the Federal troops in the vicinity of 
Washington, on July 21, 1861, and everywhere 
resounded the popular cry, “On to Richmond.” 
The campaign proper began on Apr. 21, 1862, 
when McClellan landed his forces at Ft. Monroe 
and marched between the York and James Rivers 
toward Richmond, where Gen. Johnston was in 
command, The Federals had an army of 120,000 
men. They spent a month in the siege of York- 
town, but all the Confederates escaped. On May 
4, McClellan was successful in the Battle of Wil- 
liamsburg, where he defeated Johnston. However, 
Stonewall Jackson, with an army of 20,000 Con- 
federates, marched through the Shenandoah val- 
ley and gained victories at McDowell and Win- 
chester. 

A large portion of McClellan's army took a 
position at Fair Oaks, where Johnston made a 
vigorous attack but was repulsed and wounded. 
He was succeeded in command by Gen. Lee, who 
immediately sent reinforcements to Jackson in the 
Shenandoah valley. Then followed the engage- 
ments at Mechanicsville, Gaines’ Mill, White 
Oak Swamp, Frazer's Farm, and Malvern Hill, 
known collectively as the Seven Days' Battles, and 
all were unfavorable to the national cause. In the 
last of these engagements, that at Malvern Hill, 
the Confederates sustained great losses and were 
defeated, but McClellan ordered a retreat to Har- 
rison's Landing, where he reorganized his forces, 
but soon embarked for Washington. The Penin- 
sular Campaign ended by the latter part of July, 
but Richmond had not been reached, although 
the Federals lost about 15,000 men. As a result of 
this movement, public confidence in the Federal 
army was weakened, while the Confederates 
gained strength in this respect. 

Peninsular War, the name generally applied 
to a war waged by Napoleon for the conquest of 
Spain and Portugal. It was caused principally by 
a disagreement between Charles IV, King of 
Spain, and his son Ferdinand, in 1807, which Na- 
poleon made the occasion of interference. Accord- 
ingly he placed on the throne of Spain his brother 
Joseph, who was proclaimed king on July 24, 
1808. The royal family of Portugal had previously 
fled to Brazil, but the people of both Portugal 
and Spain rose against the French in all parts of 
the peninsula. Napoleon had stationed French 
troops at many strategic points and the people at 
first carried on a guerrilla warfare, but on July 12, 
1808, a British army of 30,000 men was sent under 
Sir Arthur Wellesley, afterward Duke of Welling- 
ton, to aid in expelling the French. He landed at 
Figueras, Portugal, and on Aug. 21 defeated the 
French under Gen. Junot at Vimeiro. Wellesley 
Was superseded in the command by Sir Harry 
Burrard, who soon after was superseded by Sir 
H. Dalrymple, and the latter on Aug. 30 con- 
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cluded the Treaty of Cintra, by which Junot 
agreed to evacuate the country. 

Napoleon, being dissatisfied with the turn of 
affairs, sent large reinforcements to Spain and 
came in person to Madrid to direct his army. At 
that time Sir John Moore commanded the forces 
in Spain, and on Jan. 16, 1809, lost his life in the 
Battle of Coruna. Shortly thereafter Wellesley 
returned to take command of an army made up 
of English and Portuguese, when he was con- 
fronted by 375,000 French veterans. His opera- 
tions were attended by a series of successful bat- 
tles, the most noted being those of Salamanca in 
1812 and Vittoria in 1813. On Oct. 7, 1813, the 
French were driven across the Pyrenees into 
France, and the war was concluded the follow- 
ing year by a decisive victory at Toulouse, In 
1814 the veterans of Wellington's army were 
transported to America to take part in the cam- 
paign against the U.S. 

Penmanship (pén'man-ship), a term used to 
describe the artistic appearance of writing. From 
the time of the medieval manuscripts through to 
the middle of the roth century, the form of indi- 
vidual letters and their connection, and the or- 
ganization of written lines have been of great 
interest and study to writers and readers. Sheets 
and books have been compiled as examples, and 
the change in taste can be followed in the se- 
quences of characters, just as any sequence of 
fashion in any field of applied art. The sample 
books of English and French masters in the 18th 
century became especially famous, George Bick- 
ham's "The Universal Penman" (London, 1741) 
being the foremost. See Writing. 

Penn (pén), william, founder of the colony 
of Pennsylvania, born in London, England, Oct. 
14, 1644; died at Ruscombe, England, July 30, 
1718. He was the son of Adm. William Penn, 
studied at Christ Church, Oxford, and there 
joined the new sect of Quakers. He traveled a few 
years in Italy and France and later became a court 
favorite in England. In 1666 he managed an ¢s- 
tate in Ireland for his father and was imprisoned 
at Cork for attending a meeting of Quakers. He 
became a minister of that sect, because of which 
he lost for a time the good will of his father, and 
in 1668 was imprisoned in the Tower for publish- 
ing a pamphlet entitled “The Sandy Foundation 
Shaken,” which opposed the doctrine of the Trin- 
ity and other teachings of the Established Church. 
While in prison he wrote several works that at- 
tained to much popularity, among them "No 
Cross, No Crown" and "Innocency with Her 
Open Face,” After seven months he was liberated 
through the influence of the Duke of York. The 
meetings of Dissenters were prohibited in 1670, 
but he continued active in spreading their doc- 
trines and was again imprisoned. After refusing 
to take the oath of allegiance, which he did from 
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conscientious scruples about swearing, he was con- 
fined for sik months at Newgate. Regaining 
liberty, he visited Germany and Holland for the 
advancement of Ouakerism and, on returning to 
England, in 1672, married Gulielma, the daugh- 
ter of Sir William Springett. 

His father having died in 1670, Penn came into 
possession of an estate valued at $7,500 per year 
and acguired a claim against the government for 
$80,000. He continued his diligence in propagat- 
ing the doctrines of his sect by preaching and 
writing, and in 1681 accepted from the govern- 
ment a grant of the region now included in the 
State of Pennsylvania in lieu of his monetary 
claim. It was especially provided that he should 
be at liberty to promulgate his religious and polit- 
ical views and to found such colonies as he de- 
sired. The region was named Pennsylvania in 
honor of his father at the suggestion of King 
Charles II. In August 1682, he and several friends 
sailed for the region of the Delaware, and on 
Nov, 30 they met with representatives of several 
Indian tribes for an interview on the present site 
of Philadelphia, The consultation ended in pur- 
chasing the lands from the Indians, who always 
held Penn in great reverence. He founded the 
colony on a democratic basis, extending to all a 
large degree of religious liberty, planned the city 
of Philadelphia, and administered the affairs of 
the colony with much wisdom and liberality. 
Under the policy of Penn all sects were allowed 
to settle in Pennsylvania and their religious and 
civil rights were respected, a course which caused 
many who were persecuted for expressing their 
views to seek refuge in his colony. 

He returned to England in 1684. When the 
Duke of York succeeded to the throne as James 
II, Penn became highly influential at the court, 
and through his efforts a large number of Friends 
were liberated from prison. After the Prince of 
Orange succeeded to the throne, Penn continued 
on intimate terms of friendship with the abdicated 
monarch, and was accordingly charged with trea- 
son in 1689. This charge was removed and he was 
honorably acquitted in 1693. In 1699 he made a 
visit to his colony in Pennsylvania, when he 
improved materially its industrial conditions, 
brought about a more satisfactory state of affairs 
in the government of the same, and bettered the 
relations between the colonists and the Indians 
and Negroes. He returned to England in 1701 to 
Personally look after the interests of his estate, 
which had been left to the management of a man 
named Ford, who had wasted many of the re- 
sources and left extortionate claims against Penn 
Refusing to pay some of these claims, Penn was 
thrown into the Fleet prison in 1708, from which 
his friends soon after released him. His most im- 
portant writings include “The Great Cause of 

. Liberty of Conscience,” in which he defended 
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the doctrine of toleration. He died of paralysis 
and was buried near the village of Chalfont St. 
Giles, in Buckinghamshire. 

Pennacook (pen'a-kook), a confederation of 
Algonquin Indian tribes, formerly dwelling in 
the vicinity of the Merrimac River in New Hamp- 
shire and Massachusetts. Their capital was at 
Amoskeag, now Manchester, N.H. Siding at first 
with the English, by whom they were deprived 
of their lands, they later joined the French and 
were driven from their home territory in the colo- 
nial wars of 1675-76. Their language resembled 
that of the Penobscots (4.v.). Their descendants 
are to be found at the Indian settlement of St. 
Francis, in Quebec Province, Canada. 

Pennant (pén’ant), naval flag, triangular or 
bifurcated, employed in signaling, or as decora- 
tion, or, in sports, a small flag denoting cham- 
pionship. 

Pennell (pén’nél), josrru, etcher and illus- 
trator, born in Philadelphia, Pa., July 4, 1860; 
died in Brooklyn, N.Y., Apr. 23, 1926. He devel- 
oped skill in drawing at an early age. Much of his 
work was done with the assistance of his wife. 
The two traveled extensively in Europe, where 
he was arrested in 1891 by officials in. Russian 
Poland on suspicion of obtaining pictures of forts. 
They published a series of illustrated works, in- 
cluding: “Two Pilgrims' Progress," "The Stream 
of Pleasure,” "Play in Provence,” and “To Gypsy- 
land." He wrote “Pen-Drawings and Pen- 
Draughtsmen" and illustrated Sterne's “Senti- 
mental Journey" and Justin McCarthy's "Journey 
to the Hebrides." 
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Pennine Alps (p£n'in), a division of the Cen- 
tral Alps, extending from Great St. Bernard Pass 
to Simplon Pass, along part of the boundary 
between Switzerland and Italy. The Pennine 
Alps include the peaks of Mt. Rosa (ca. 15,215 
ft.), Weisshorn (ca. 14,805 ft.), and the Matter- 
horn (ca. 14,780 ft.). 

Pennine Chain, a chain of hills in northern 
England, extending from southern Northumber- 
land down to Staffordshire, often called the 
“backbone of England.” The chain is actually a 
series of short ranges separated by river valleys, 
such as the Tyne, Tees, and Aire, and forming 
a north and south watershed which determines 
the course of the larger rivers in northern Eng- 
land. There are a few lakes, many caverns, and 
some chasms (more than 300 ft. deep). The 
highest peak is Cross Fell (2,930 ft.) in 
Cumberland. 


Pennsylvania (pén-sil-va’ni-g), a state in the 
Middle Atlantic section of the U.S., one of the 
13 original states of the Union, and the second 
to ratify the Federal Constitution. It has had a 
distinguished history and a diversified economy 
ever since its founding. 

Pennsylvania is bounded on the vN. by Lake 
Erie and New York, on the £. by New York 
and New Jersey, on the s. by Delaware, Mary- 
land, and West Virginia, and on the w. by West 
Virginia and Ohio. The entire eastern boundary 
is formed by the Delaware River, and the entire 
southern boundary by Mason and Dixon's Line. 
Tt ranks 33rd in size among the states and third 
in population, according to the 1960 Decennial 
Census of Population (the District of Columbia 
is included in both of the above rankings). 
The state's name, meaning "Penn's Woods," 
was given it by King Charles II of England in 
honor of the father of its founder, William 
Penn. Its nickname is the "Keystone State," from 
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its central position and strategic importance 
among the colonies (six of the colonies lay north 
of it, and six south). 


Location Between 74°43’ and 80°31’ W. long. 
and 39*43' and 42? N. lat 

Area 45,333 sq. m. 

Land 45,007 sa. m. 

Inland water 326 sq. m.! 
Greatest extent: 

North to south — 158 m. 

East to west 302 m. 
Population (1960) 11,319,366 
Capitol city Harrisburg 
Highest point Mt. Davis, also called Negro Mt. (3,213 

ft.) 

Lowest point Sea level (Delaware River) 
Entered the Union 

(2nd State) 1787 
Flower Mountain laurel 
Bird Ruffed grouse 
Motto “Virtue, Liberty, ond Independence” 
Flag See color plate in Vol. XI 

! Including part of Lake Erle, the water area is 1,061 sq. my 
bringing the total area to 46,068 sq. m. 
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GEOGRAPHY 


Most of the Pennsylvania countryside varies 
from hilly to mountainous. The state falls into 
five fairly distinct geographical regions. (1) A 
very small part of the extreme southeastern sec- 
tion, around Philadelphia on the Delaware River, 
lies in the Atlantic coastal plain, virtually at sea 
level. (2) Inland from the Delaware, the ground 
rises rapidly into the undulating hills of the 
Piedmont Plateau, the oldest and most worn- 
down section of the Appalachian region. This 
area, picturesque and very fertile, occupies ap- 
proximately the southeastern one-sixth of the 
state, It may be broadly defined by a line drawn 
from Stroudsburg to Harrisburg to Chambers- 
burg, following the south slopes of Blue Mt. A 
peculiarity of the Alleghenies is that a “moun- 
tain,” instead of being an individual peak, is a 
long, high ridge so steep as to be impassable 
except at “water gaps” or by modern highway 
construction. The name usually includes its sub- 
sidiary hills, smaller parallel ridges. Thus, Blue 
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Mt. runs continuously (except for a major inter- 
ruption at the Susquehanna gap, just north of 
Harrisburg) from Stroudsburg to Chambersburg, 
a distance of ca. 150 m. (3) The main range of 
the Allegheny Mts. crosses the state in a long, 
gently curving arc from northeast to southwest, 
covering an area ca. 250 m. long and from 20 to 
80 m. wide. This extremely rugged mountain 
range is characterized by heavily wooded, high 
ridges separated by deep and narrow valleys, 
which make up a great deal of the coal-mining 
country. It is breached significantly only by the 
Delaware Water Gap and the gap of the Susque- 
hanna River. A northward extension of the Blue 
Ridge Mts., known as South Mt., extends north- 
eastward for ca. 40 m. from the center of the 
southern border. Between the east face of the 
mountains and the Piedmont Plateau, all across 
the state, lies an area known as the Great 
Valley, a fertile, well-watered region running all 
the way from New England to the Carolinas. 
The potentialities of this valley, beyond which 
lay the high mountain walls, diverted many 
early settlers from central Pennsylvania into 
Virginia and farther south. (4) North and west 
of the Alleghenies, most of the rest of the state 
—more than half its area—occupies a region 
known as the Allegheny (or Appalachian) 
plateau. This area is characterized by great roll- 
ing hills (high enough to be called “moun- 
tains" in other states), the eroded remains of 
an ancient plateau. The average altitude of this 
section ranges from 1,000 ft. to 1,500 ft. above 
sea level. Abundant rain and snowfall, and many 
lakes and rivers make this countryside not only 
very fertile but also a favored resort country. 
(5) In the extreme northwest corner of the 
state, a small area lies in the lake plain of Lake 
Erie (ca. 750 ft. above sea level). Here, some- 
what sandy soil and abundant moisture provide 
good fruit-growing country; the major products 
are table and wine grapes. There is also a small 
but important mountainous area, the Pocono 
Mts, in the northeastern corner of the state. 
This region, known for a generally pleasant 
climate, many lakes, and striking waterfalls 
(e.g. Dingman's Falls, Buck Hill Falls), is 
within easy distance from the New York and 
Philadelphia metropolitan areas and so enjoys 
great popularity as resort country. 

Most of the rivers in the eastern part of the 
state flow into the Delaware; among these arc 
the important Lehigh and Schuylkill rivers. 
Much of the central part of the state is drained 
by the Susquehanna River and its tributaries, 
one of the largest being the Juniata River, ris- 
ing high in the mountains beyond Huntingdon. 
The western rivers of the state flow into the 
Mississippi system by way of the Monongahela 
and Allegheny rivers; these unite at Pittsburgh 
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to form the Ohio River, which flows north- 
westward from Pittsburgh to Beaver and then 
turns westward to cross the border near East 
Liverpool (Ohio). A small area in the south 
central part drains into the Potomac River, and 
in the northwest a few small streams flow into 
Lake Erie. The state has many mountain lakes, 
of which none are notably large. 

Climate: The southeastern corner of the state, 
along the Delaware River and east of a line 
drawn approximately from Easton to Reading, 
Lancaster, and Gettysburg, has a warmer and 
more equable climate than the rest of the state, 
being within range of winds from the Atlantic. 
To the north and west, the altitudes of the 
mountains and the Allegheny plateau, and winds 
from Lake Erie, create wider variations in tem- 
perature and precipitation. Summer temperatures 
in the mountains and on the northwestern 
plateau are usually comfortable, though the 
winters tend to be long and severe. Rainfall is 
evenly distributed over the state through most 
of the year. The southeastern corner rarely has 
heavy snows, but the mountains and the north- 
western area, particularly near Lake Erie, 
normally get large amounts. 


Philadelphia | Pittsburgh 

Normol temperoture 

January AIF, | 33.0°F, 

July 729, | 754° F, 

Annual meon 557^ F. 539? F. 
latest frost Aprl20 | May 4 
Eorliest frost Oc.19 | Oct. 10 
Precipitation 

Janvary 339i | 2.83 in, 

July 42\in, | 372i. 

Annual 41.44 in, | 36.23 in. 
Average growing season 182 days | 183 doys 


NATURAL RESOURCES 


Pennsylvania has a wide variety of natural 
resources. The principal mineral products are 
coal, cement, stone, and natural gas; in 1961 the 
state ranked first in stone production and second 
in cement. It ranks second to West Virginia in 
coal tonnage, but first in the nation in value of 
coal, principally because of the higher value of 
anthracite. Most of the anthracite in the U.S. is 
produced in a small area in east central Pennsyl- 
vania, around Pottsville, Mahanoy City, Hazle- 
ton, Scranton, Ashland, Shenandoah, and 
Wilkes-Barre. Large deposits of bituminous coal 
occur widely throughout the state, but the prin- 
cipal mining and shipping centers are in the 
southwest, near Pittsburgh; some of the leading 
western coal towns are Johnstown, Connells- 
ville, Irwin, and Monongahela. In 1961 the state 
produced 17,446,000 short tons of anthracite and 
62,652,000 short tons of bituminous coal. 

Cement rock is an important mineral resource. 
Cement ranks after coal in value of annual pro- 


LEATHER 


AA 2 onch 


EQUIPMENT t 


EA 
JI. & STEEL 


Sohnstown 


PENNSYLVANIA 
RESOURCES AND PRODUCTS 
Scale of Miles 


10 20 40 60 
Copyright by C.S.HAMMOND & Co., N.Y. 


FORESTS FURNITURE TEXTILES — STONE 


e Scranton 
met 
RESORTS 
Sg 
Sf omi 
S POTAIOES cT 


Williamsport 
«7 


P d 


Yen 


duction; Pennsylvania is second only to Califor- 
nia, producing somewhat more than 11 per cent 
of all U.S. cement (in 1961, 36,635,000 bbl.). The 
first Portland cement made in the U.S. was made 
from Lehigh Valley limestone in 1871. Limestone 
suitable for cement occurs widely throughout the 
state. 

Iron ore is mined at Cornwall, near Lebanon, 
and at the Grace mine at Morgantown, a few 
miles south of Reading. The mine at Cornwall, 
one of the nation's most important iron, mines, 
has been operated continuously since 1742. Other 
minerals of value include clays, cobalt, lime, 


ANNUAL STATE EVENTS 


Mummers’ Parade and Welsh 
Eisteddfod 


Pennsylvania Farm Show 
Annual Exhibit of Pennsyl- 
vania Acad. of Fine Arts 
Farm Show 

Boy Scouts’ Annual Pilgrimage 
Penn Relay Carnival 

Apple Blossom Festival 

Bach Festival 

Memorial Day Celebration 
Flog Doy Celebration 


Jon. 1; Philadelphia 


Second week in January; Harrisburg 
last week in January; Philadelphia. 


January; Harrisburg 

Feb. 22; Valley Forge 

last week in April; Philadelphia 
May 15-20; York 

Third week in May; Bethlehem 
May 30; Gettysburg 


June 14; Betsy Ross House, Phila- 
delphia 


Second week in June; Old Swedes’ 
Church, Philadelphia 


duly 1-4; Kutztown, 


Historical Pageant and Fete 


ares ona Germon Folk- 
lore Festival 


Pocono Mt. Horse Show 
labor Doy Pageant 
Navy Day 


July; Stroudsburg 
First week in September; Harrisburg 


Oct. 27; Philadelphia; open house at 
the Navy Yard 


Dec. 31, midnight; Philadelphia. 


Sounding of the liberty Bell 
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and sand and gravel. Pennsylvania ranks roth in 
oil production (in 1961, 5,622,000 bbl.). Produc- 
tion of natural gas in 1961 was 100,427,000,000 
cu. ft. 

Timber is also important. Because of the rug- 
ged terrain and the abundant rainfall, approxi- 
mately one-half the total area of the state is 
forested. There are some 15,205,000 acres of 
commercial forests. The principal species are oak, 
sugar and red maple, cherry, and beech; there 
are also lesser quantities of yellow poplar, ash, 
white pine, pitch pine, and hemlock. Timber 
resources are estimated at 19,306,000,000 bd. ft. 
of sawtimber. The annual cut of sawtimber is 
ca. 428,000,000 bd. ft. 


Pennsytvania’s Economy 


At the time of the 1960 census, Pennsylvania 
had an employed population of 4,127,208. Of 
this total, ca. 36 per cent were in manufacturing; 
5 per cent in construction; 3 per cent in agricul- 
ture, forestry, and fisheries; and 2 per cent in 
mining. The remainder were employed in the 
wholesale and retail trades, in government, and 
in supplying personal, professional, and other 
services, 

The state is the leading U.S. center of iron 
and steel refining, and processed metals are 
its most valuable manufactured product. Other 
major industries, in the order of their 1960 
manufacturing value, are the production of non- 
electrical machinery, food processing, and the 
production of electrical machinery and fabricated 
metal products. The state’s value added by 
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manufacture was $12,369,601 in 1961. 

Throughout the state, soils are generally pro- 
ductive, and the southeastern area contains some 
of the richest farm land, acre for acre, in the 
U.S. There were 100,052 farms in 1960, occupying 
a total of 11,862,000 acres. The average farm had 
119 acres, with land and buildings valued at 
$21,892. Dairy products are the most important 
source of the state’s farm income, yielding 40 
per cent of all marketing receipts, while other 
livestock products—particularly poultry and eggs 
and meat animals—provide an additional 35 per 
cent. The most important crops are corn, wheat, 
potatoes, tobacco, truck vegetables, fruit, berries, 
and melons. Greenhouse and forest products (in- 
cluding maple syrup) are also a significant source 
of farm marketing receipts. The total cash income 
from crop and livestock sales amounted to $793,- 
347,000 in 1961. 

Pennsylvania's mineral output was valued at 
$791,648,000 in 1961, comprising 4.37 per cent of 
the total U.S. output and placing the state fourth 
among the states. The principal minerals, in 
order of their value, were coal, cement, stone, 
and natural gas. 

The state is also a source of commercial furs; 
in 1958 this industry had a value added by manu- 
facture of $1,013,000. 


TRANSPORTATION AND COMMUNICATION 


The Delaware River is navigable for ocean- 
going vessels as far as Trenton (N.J.), ca. 20 
m. above Philadelphia. The Port of Philadelphia 
has more than 250 piers and wharves, can ac- 
commodate at one time 150 ocean-going vessels, 
and averages some 250 regularly scheduled sail- 
ings per year. This port in 1959 ranked second 
in tonnage of foreign waterborne commerce 
among all U.S. Atlantic and Gulf coast ports. 
With the completion of the St. Lawrence Sea- 
way, the already busy Great Lakes port of Erie 
began to develop as a port for overseas trade. 
The Ohio, Allegheny, and Monongahela rivers 
in western Pennsylvania are navigable for con- 
siderable distances by towboats and barges and 
provide water transportation for some 85 com- 
munities; the principal traffic is in coal. 

The first railroads in the state were coal tram- 
ways, e.g., Thomas Lieper's Tramway at Ches- 
ter (1809). The first steam railroad was built in 
1829 by the Delaware & Hudson Canal Co. (now 
the Delaware & Hudson R.R.), which imported 
the famous "Stourbridge Lion" locomotive from 
England to operate it. The state is served today 
by 14 major railroads, including the Pennsyl- 
vania, the Baltimore & Ohio, the Erie-Lacka- 
wanna, the Lehigh Valley, and the New York 
Central R.R.’s and the Reading Ry. Total railroad 
mileage was 9,092 m. in 1960. In the same year 
the state had 109,261 m. of rural and municipal 
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roads, including 22,343 m. of unpaved rural roads. 
Most of the cities and towns have airfields, rank- 
ing the state third among all the states as to 
number of airports and airfields. 

In 1961 there were a total of 206 radio sta- 
tions and 20 television stations. Station KDKA, 
Pittsburgh, established in 1920, was the first 
permanent commercial broadcasting station in 
the world. The first newspaper published in the 
colony (and the second to appear in the middle 
colonies) was the American Weekly Mercury 
(Philadelphia, 1719). Another important early 
paper was the Pennsylvania Gazette (Philadel- 
phia, 1728), which Benjamin Franklin purchased 
from its founder in 1729. Today’s leading news- 
papers are the Philadelphia Bulletin, Inquirer, 
and News, and the Pittsburgh Press, Post-Gazette, 
and Sun-Telegraph. Also noteworthy is the Pitts- 
burgh Courier, one of the major Negro news- 
papers in the world. 


POPULATION 


Pennsylvania has 67 counties. The 1960 census 
population was 11,319,366 (1962 est. population, 
11,376,000). The urban population comprised 
8,102,051, or 71.6 per cent; the rural population, 
3,217,315, or 28.4 per cent. Between 1950 and 
1960 the population of the state increased by 7.8 
per cent. In 1960 almost 84 per cent of the urban 
—and almost go per cent of the total—population 
lived in the urbanized areas of Philadelphia, 
Pittsburgh, Allentown-Bethlehem, Wilkes-Barre, 
Scranton, Harrisburg, Erie, Reading, and York. 
In 1960 white persons numbered 10,454,004; of the 
865,362 nonwhites the majority (852,570) were 
Negroes, and the remainder included Chinese, 
Japanese, Indians, Filipinos, and others. Pennsyl- 


CRYSTAL CAVE, PENNSYLVANIA 
This famous cavern, near Kutztown, is studded with 
crystals and other interesting formations 

Courtesy Ewing Galloway, N. Y. 
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vania's native-born residents totaled 10,717,090; 
the foreign-born, 603,490. Population density in 
1960 averaged 251.5 per sq. m. 

The major religious bodies are Jewish congre- 
gations, the Lutheran Church in America, The 
Methodist Church, the Protestant Episcopal 
Church, the Roman Catholic Church, the United 
Church of Christ, and The United Presbyterian 
Church in the U.S.A. 

Chief Cities; Philadelphia, in the southeastern 
corner of the state, is the largest city. It is noted 
for its historical importance and is a center for 
business, manufacturing enterprises, railroads, and 
shipping. 

Pittsburgh, in the west, is the second-largest 
city, primarily a steel and iron center. 

Erie, in the far northwestern corner of the 
state, on Lake Erie, is the third-largest city, and 
a major lake port. 

Scranton, in the northeast, in the heart of the 
anthracite country, is the fourth-largest city. 

Harrisburg, in the south central section, is the 
State capital and, with its industrial suburbs, a 
steel center. 

The twin cities of Allentown and Bethlehem, 
at the eastern end of the state, merge so that 
they form, except for administration, Virtually 
one unit; they are an important industrial center. 
Bethlehem is the home of the Bethlehem Steel 
Corp., Lehigh Univ., and much of the Pennsyl- 
vania German culture. Allentown is the seat of 
Muhlenberg and Cedar Crest colleges. 

Famous Men and Women: Anderson, Marian 
(1908- — ), concert and operatic singer. 

Aydelotte, Frank (1880-1956), Indiana-born 
educator, president of Swarthmore Coll. (1921- 
40), director of the Inst. of Advanced Study at 
Princeton (1939-47). 

Bartram, John (1699-1777), botanist specializ- 
ing in American flora, founder of the nation's 
first botanical garden (Philadelphia). 

Buchanan, James (1791-1868), 15th President 
of the U.S, (1857-61). 

Carnegie, Andrew (1835-1919), Scottish-born 
steelmaker and philanthropist, founder of Car- 
negie libraries and other institutions. 

Dickinson, John (1732-1808), Maryland-born 
lawyer-statesman whose “Letters from a Farmer 
in Pennsylvania to the Inhabitants of the British 
Colonies” helped focus the popular movement 
toward the Revolutionary War. 

Franklin, Benjamin (1706-90), Massachusetts. 
born statesman, publisher, leader in the Revolu- 
-tionary War and the founding of the U.S. 

, Frick, Henry Clay (1849-1919), steelmaker and 
industrialist, cofounder of the U.S. Steel Corp. 

Girard, Stephen (1750-1831), French-born fin- 
"sra and philanthropist, who endowed Girard 

oll. 


Graham, Martha (ca. 1898- — ), dancer and 


choreographer, considered one of the outstanding 
leaders in the 20th-century dance movement. 

McGuffey, William Holmes (1800-73), educa- 
tor, author of McGuffey's "Eclectic Readers." 

Morris, Robert (1734-1806), English-born fin- 
ancier, patriot, statesman, a signer of the Declara- 
tion of Independence, who had much to do with 
financing the Revolution and the new nation. 

Mott, Lucretia (1793-1880), Massachusetts-born 
Quaker, abolitionist, pioneer fighter for women's 
rights, who was an organizer (1848) of the first 
convention on women's rights in the U.S. 

Pinchot, Gifford (1865-1946), Connecticut-born 
public official, twice governor (1923-27, 1931-35) 
of Pennsylvania, a pioneer in forest conservation, 

Pitcher, Molly (1754-1832), nickname of a New 
Jersey-born Revolutionary War heroine, Mary 
Ludwig Hays McCauley, who earned the sobri- 
quet during the battle at Monmouth by caring 
for the wounded and heroically filling her hus- 
band’s place at the cannon after he collapsed. 

Rush, Benjamin (1745-1813), physician, some- 
times called the “father of American medicine,” 
a signer of the Declaration of Independence. 

Salk, Jonas Edward (1914- ), bacteriologist, 
who developed a vaccine against paralytic polio- 
myelitis. 

Stevens, Thaddeus (1792-1868), Vermont-born 
statesman, lawyer; champion of the public-school 
system and of civil rights. 

West, Benjamin (1738-1820), painter of por- 
traits and historic and Biblical scenes; one of 
the first notable American painters, he was 
president of the British Royal Acad. (1792-1820). 


EDUCATION 


Education is free and compulsory for children 
between the ages of eight and 17. The public- 
school system was established by law in 1834. 
Subsequent legislation provided compulsory edu- 
cation (1849), established free education (1873), 
and provided for the establishment of high 
schools (1895). Enrollment in public schools in 
1962 totaled 2,059,411, and there were 743,200 
pupils in Roman Catholic parochial schools. The 
state has more than yo colleges, universities, and 
specialized schools. The principal state-supported 
institutions of higher learning include the Penn- 
sylvania State Univ., University Park; and 14 
state colleges. Private and denominational insti- 
tutions include Temple Uniy. and Drexel Inst. of 
Technology, Philadelphia; the Univ. of Pitts- 
burgh, Duquesne Univ., and Carnegie Inst. of 
Technology, Pittsburgh; Lafayette Coll., Easton; 
Bryn Mawr Coll., Bryn Mawr; Swarthmore Coll., 
Swarthmore; Haverford Coll., Haverford; Le- 
high Univ., Bethlehem; Bucknell Univ., Lewis- 
burg; Villanova Univ, Villanova; Dickinson 
Coll., Carlisle; and Franklin and Marshall Coll., 
Lancaster. 


NORTHUMBERLAND BY AIR 


This aerial view (right) 
shows Northumberland 
County, near the junction of 
the West Branch of the Sus- 
quehanna River and the main 
stream. This waterway drains 
lush farm lands and rich 
anthracite areas; many great 
industrial cities have grown 
along its banks. Improve- 
ments such as the construc- 
tion of levees, flood walls, 
and reservoirs to control the 
river add greatly to the re- 
gion's productivity (courtesy 
Ewing Galloway, N.Y.) 


STEEL VALLEY 


Pennsylvania's abundant coal 
deposits are the foundation 
of its giant steel industry. 
Ironmaking began in colo- 
nial days, with the area's 
water power and iron re- 
sources contributing to its 
success. Inventions gave an 
impetus to steel manufacture 
which helped to make Penn- 
sylvania one of the nation's 
biggest and most valuable 
industrial states (courtesy 
Pennsylvania State Dept. of 
Commerce) 


A RESOURCE PRESERVED 


Soil-conservation programs, 
utilizing such methods as 
the contour strip cropping 
shown, help preserve the 
limestone topsoil which has 
made the Great Valley one 
of the country's most fertile 
regions. This area was de- 
veloped by German immi- 
grants who were labeled 
"Pennsylvania Dutch," and 
who established prosperous 
communities which still 
maintain their distinctive 
cultural heritage and tradi- 
tions. As a whole, the agri- 
cultural output of the state 
places it among the top 
farming states of the East 
(courtesy U.S. Soil Conser- 
vation Service) 
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Among cultural institutions in Philadelphia 
are the Acad. of Natural Science; the Pennsyl- 
vania Acad. of the Fine Arts, founded 1805, the 
oldest art gallery and fine arts school in the 
U.S., with exhibits of art from 18th-century to 
contemporary works; the Philadelphia Museum 
of Art, with collections of paintings, sculpture, 
and decorative arts; and the Fels Planetarium. 
In Pittsburgh are the Carnegie Museum and Art 
Gallery; and the Buhl Planetarium and Inst. of 
Popular Science, with a natural science museum 
and adult classes in various sciences, Philadel- 
phia, Harrisburg, and Pittsburgh support sym- 
phony orchestras, and annual music festivals are 
held in Philadelphia, Altoona, Bethlehem, 
Allentown, Lewisburg, and Wilkes-Barre. 


GOVERNMENT 


The first constitution was adopted in 1776, 
when the state was first organized. New con- 
stitutions were adopted in 1790, 1838, and 1873; 
the latter, extensively amended, is that under 
which the state is now governed. The constitu- 
tion gives executive authority to a governor, lieu- 
tenant governor, secretary of internal affairs, 
auditor general, and treasurer, all elected for 
terms of four years. The governor, auditor, and 
treasurer cannot succeed themselves in office. The 
governor, with the consent of the senate, ap- 
points a secretary of the commonwealth (state), 
an attorney general, a superintendent of public 
instruction, and several other cabinet officers, 
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cach to serve for four years. The legislature, 
known as the general assembly, consists of a 
senate of 50 members, elected for four-year terms 
(one-half renewable every two years), and a 
house of representatives of 210 members, elected 
biennially. The legislature meets on the first 
Tuesday in January of odd-numbered years, for 
a normal session of five to six months. There is 
a supreme court of seven justices, elected for 
terms of 21 years (the longest in the U.S.) and 
ineligible for re-election. There are also a superior 
court (with statewide jurisdiction) of seven 
judges, elected for ro-year terms, and county 
courts, whose judges are also elected for 10-year 
terms. Other courts include courts of common 
pleas, magistrates’ courts, orphans’ courts, and 
peace courts, with locally elected justices, The 
state is represented in the U.S. Congress by two 
Senators and 27 Representatives, 


History 


The post-Indian history of Pennsylvania began 
when Henry Hudson, a fur trader exploring for 
Holland, discovered Delaware Bay in 1609, es- 
tablishing a Dutch claim to the valley of the 
“South River” (the “North River” was the Hud- 
son). Swedish explorers followed and set up 
colonies in the 1630's. New Sweden fell to the 
Dutch in 1655, but an English force acting for 
the duke of York captured the Dutch posses- 
sions in America in 1664. Charles II of England, 
to discharge a debt owed to Adm. Sir William 


THE STOURBRIDGE LION 


The first steam locomotive to run on tracks in the U.S. was imported from England by the Delaware & Hudson 
Canal Co., and on Aug. 8, 1829, made a successful test run from the mines at Carbondale, Pa., to the canal 
terminus at Honesdale, Pa. The engine was soon discarded, however, because of its great weight 


Courtesy America Fore Loyalty Group of Insurance Companies 


REFLECTIONS OF U.S. HISTORY 


Philadelphia's famous Liberty Bell rang out 
the signing of the Declaration of Independence 
at Independence Hall (above) in 1776 (cour- 
tesy Pennsylvania State Dept. of Commerce). |n 
1859 the discovery of oil near Titusville (above 
right) by Edwin L. Drake (im top hat) was 
a milestone in America’s economy (courtesy 
Drake Well Museum). This blockhouse at Erie 
(right) was built to honor Gen. Anthony 
Wayne, who won peace with the Indians of 
the Northwest Territory (courtesy Ewing Gal- 
loway, N.Y.). The Eternal Light Peace Me- 
morial at Gettysburg (bottom right) repre- 
sents today's good will between North and 
South. Reading's pagoda (below) is a symbol 
of the many nationalities which contribute to 
the state's diversity and rich cultural heritagc 
(courtesy Ewing Galloway, N.Y.) 
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Penn, granted proprietary and governmental 
rights over the region (March 4, 1681) to the 
admiral’s son, William Penn, and in the charter 
gave it the name "Pensilvania." Penn, a liber- 
tarian Quaker, conceived his colony as a “Holy 
Experiment,” where settlers of all nationalities 
and faiths could enjoy the political freedom, 
religious liberty, and economic opportunity 
denied them in their homelands. He came over 
to America himself (1682-84) to get it organ- 
ized. The bulk of the earliest settlers were Eng- 
lish Quakers, who settled in the southeastern 
counties and set a dominant tone for the eco- 
nomic and cultural life of the colony. After 
about 1727, many Germans settled in the interior 
counties; by 1776 they numbered. ca. 100,000, 
about one-third of the population. Another major 
group was that of the Scotch-Irish, who came 
in increasing numbers after ca. 1728 and were 
an important factor by the time of the Revolu- 
tionary War, These people were the frontiers- 
men, who moved on across the mountains into 
central and western Pennsylvania, Other groups 
included Welsh, French Huguenots, Irish, 
Dutch, and Swedes. (The later influx of Italians, 
Croatians, and other southeastern Europeans, so 
visible in the state’s present population, did not 
arrive until the late Igth-century expansion of 
the iron and steel industries.) By 1776, the draw- 
ing power of liberty and opportunity had made 
Pennsylvania the third-largest colony, with a 
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population of ca. 300,000, despite the fact that 
it was the 12th of the 13 colonies to be founded. 

Pennsylvania's economy rested upon diversi- 
fied farming, livestock raising, iron manufac- 
ture, lumber, shipbuilding, tanning, and home 
production of textiles. The Quaker temperament 
and the original wisdom of William Penn kept 
Indian troubles notably lower than in some of 
the other colonies. The Conestoga wagon. and 
the "Kentucky" rifle, both of Pennsylvania 
origin, aided in the expansion and settlement 
of the interior. Philadelphia carly became a 
commercial metropolis and an important center 
of foreign trade. Major boundary disputes arose 
with Maryland on the south and with Connecti- 
cut on the north because of vagueness in the 
original charters. The running of Mason and 
Dixon's Line in 1763 and 1767 fixed the south- 
ern boundary, and the Trenton Decree of 1782 
awarded the disputed northern corridor to 
Pennsylvania. : 

Philadelphia was the home of the Continental 
Congress in 1774-75, and it became the birth- 
place of the Declaration of Independence (July 
4, 1776). Major engagements of the Revolu- 
tionary War were fought in Pennsylvania at 
Brandywine, Germantown, and White Marsh; 
Philadelphia was occupied by the British dur- 
ing the winter of 1777-78, while Washington's 
troops resisted the rigors of winter, with scanty 
supplies, at nearby Valley Forge. 


MAJOR RECREATIONAL AND HISTORIC FEATURES 


Name and Type 


Size and Location 


Points of Interest 


Ft. Necessity National Battle- 
fleld Site (established 1931) 


Gettysburg National Military 
Park (established 1895) 


Hopewell Village National 
Historic Site (established 1938) 


Independence National His- 
orical Park (established 1956) 


Allegheny National Forest (es- 
tablished 1923) 


Caledonia State Park (estab- 
lished 1902) 


Cook Forest State Park (estab- 
lished 1927) 


French Creek State Park (es- 
tablished 1945) 


Raccoon Creek State Park (es- 
tablished 1949) 


Valley Forge State Park (es- 
tablished 1893) 


Hawk Mt. Bird Sanctuary 
(state, established 1934) 


Pocono Mts. 


2 acres (plus 311-acre state pork of 
same name), in the southwest, 12 m. 
S.E. of Uniontown (U.S. 40) 

3,409 acres, in southern Pennsylvania, 
1 m. S. of Gettysburg (U.S. 15) 


848 acres within French Creek State 
Park (state 82, 83) 


21 acres, mostly in downtown Phila- 
delphia 


712,977 acres, in the northwest, near 
Warren (U.S. 6, 62; state 59) 


1,444 acres, in south central Pennsyl- 
wo 15 m. N.W. of Gettysburg (U.S. 


7,822 acres, in the northwest, along the 
Clarion River (state 36, 66, 157) 

6,022 acres, in the southeast, 15 m, S.E. 
of Reading (state 82, 83) 

7,159 acres, in the west, ca. 40 m. W.of 
Pittsburgh (U.S. 30) 
2,033 acres, in the south 
of Norristown (U.S. 20 


ca. ó m. W. 
; state 23) 


On Hawk Mt. (part of Blue Mt.) in east 
central Pennsylvania, ca. 8 m. N. of 
Hamburg (U.S. 122; state 895) 

large area in northeastern Pennsyl- 
Yanio; key towns, Stroudsburg (US. 
209) and Mt. Pocono (U.S. 61 1) 


Site of the battle of Great Meadows (1754), opening battle of 
the French and Indion War; museum 


Site of the battle that marked the turning point of Confederate 
strength in the Civil War; national cemetery dedicated by Pr 
dent Lincoln in his Gettysburg Address (1863) 

Notable example of the American 18th- and early 19th-century 
iron-making village; village restored and furnace in operation 
Buildings and areas associated with the Revolutionary War and 
the founding of the nation: Independence Hall, Cong 
Independence Square, Old City Hall, and the Deshler: 
House at Germantown. 

Allegheny Mts; Chief Cornplanter Indian Reservation; natural 
greas; waterfowl refuge; Watermill Race ski trail; 300 m. of trout 
streams 

Named for charcoal-iron furnace established by Tha 
Stevens (1837) and destroyed by Gen. Jubal Early's Confederate 
forces (1863) 

Contains the state's largest stand of virgin timber, the remnant 
of primeval "Penn's Woods" 


Hopewell Village; 62-acre recreational lake 


Forest preserve of wooded hills, with a 101-acre lake, on the site 
of an area formerly denuded by strip mining. 

Memorial to. George Washington who, with his Continental Army, 
spent the winter of 1777-78 here; Washingtons headquarters 
preserved 

One of the world's few refuges for predatory birds; at certain 
seasons, hawks may be seen by hundreds 


Mountains, lakes, streams; fishing, swimming; hotels, camps; year- 
round resort country 
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The Commonwealth adopted the first of its 
four constitutions in 1776. The new national 
government of the U.S. was created by the Con- 
stitutional Convention that met in Philadelphia 
in 1787, and Pennsylvania was the second state 
to ratify the Constitution. Philadelphia was the 
national capital until 1801, and one of the 
earliest demonstrations of Federal authority was 
the ‘suppression of the Whisky Insurrection 
(1794) in western Pennsylvania. 

‘After 1750 Pennsylvania became the leader of 
the iron industry, a position it never relin- 
quished and which was of vast importance in 
its economic growth. Industrialism, the factory 
system, exploitation of natural resources, im- 
proved communication systems, continued immi- 
gration, and the concentration of a rapidly in- 
creasing population were significant trends dur- 
ing the roth century. Pennsylvania led the 
nation in turnpike construction, with some 3,000 
m. of improved highways in use in 1832, sup- 
plemented by a network of canals, until the 
coming of the steam locomotive in the 1830's; 
by 1860, nearly 2,600 m. of railroads were in 
operation. Anthracite coal was first mined in 
quantity in 1839. Bituminous coal and rich de- 
posits of iron ore enabled the state to assume 
leadership in heavy industries after the Civil 
War. The oil industry began in Pennsylvania, 
where the world's first well was drilled at Titus- 
ville in 1859. For a time in the 19th century, 
the state produced virtually all the nation's 
petroleum. The need for labor organization had 
produced, as early as 1827, the Mechanics Union 
of Trade Associations in Philadelphia. The coal, 
iron, and railroad industries, resisting unionism, 
experienced bitter labor strife; the most promi- 
nent instances were the Molly Maguire move- 
ment of the 1870's, the Homestead Strike of 
1892, and the anthracite strike of 1902. 

In both World Wars the value of Pennsyl- 
vania’s coal, steel, and shipbuilding industries 
was of enormous importance. In the Civil War, 
Pennsylvania contributed 362,284 men to the 
Union Army and more than 14,000 to the Navy. 
In World War I, 359,754 residents served in the 
armed forces; and in World War II, 1,297,522 
men and women from Pennsylvania saw military 
service, 

In the postwar years, the state has embarked 
on a statewide public and private drive to de- 
velop and attract new industry. With a large 
number of universities and colleges, Pennsyl- 
vania has endeavored to gear its educational 
system toward providing the needs of the state's 
expansion. Its major cities have engaged in 
long-term programs of urban renewal to remove 
blighted areas and provide increased opportunity 
for their citizens. 

See also separate entries on most of the in- 
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dividuals and geographical and historical sub- 
jects mentioned in this article. 

Pennsylvania Dutch, a name commonly ap- 
plied to the descendants of the German and 
Swiss who began settling in eastern Pennsylvania 
in the middle of the 18th century and to the 
German dialect they spoke (which was not 
Dutch at all but was so called from the German 
word Deutsch, meaning “German”). The 
original settlers, however, were a group of Men- 
nonites who founded Germantown (q.v.) in 
1683. They were followed by other religious 
sects—the Dunkards, Moravians, and Schwenk- 
felders (see Dunkards; Moravian Brethren)— 
who settled in the southeastern Pennsylvania 
counties of Berks, Lancaster, Lebanon, Lehigh, 
Northampton, and York. By the time of the 
American Revolution, German-born persons 
made up approximately one-third of the popu- 
lation of Pennsylvania. 

The majority of the immigrants became farm- 
ers and settled in large colonies, maintaining 
their own language and customs (still largely 
preserved by the Amish people) and generally 
opposed to any signs of worldly living. Their 
language gradually incorporated many English 
words and became an admixture of their Palatin-* 
ate High German dialect and English, Con- 
siderable literature has been produced in this 
tongue, including many religious works; and 
the modern dialect appears in such books as "D 
is for Dutch” (1934) by Thames R. Williamson 
and “A High Wind Rising” (1942) by Elsie 
Singmaster. 

The Pennsylvania Dutch developed a specific 
type of folk art in the U.S. Dating mostly from 
the 18th and early roth centuries, it shows at its 
best in carpentry, furniture, ceramics, glassware, 
and needle arts. The basic shapes are sturdy, 
the motifs simple, but the over-all design and 
ornamentation are vivid and gay in color, ex- 
pressing a peasantlike feeling. A noteworthy 
special field is illuminated manuscripts—personal 
documents such as birth, baptismal, or marriage 
certificates—called “fraktur,” executed in decora- 
tive calligraphy which is highly ornamental in 
appearance. See also Chinaware. 

Pennsylvania Railroad Company, THE, 
a Pennsylvania corporation and the parent 
company of a number of railroad and gerry cor- 
porations which together comprise the Pennsyl- 
vania R.R. system (nicknamed the “Pennsy”). 
On April 13, 1846, the Pennsylvania Railroad 
Co. was incorporated and authorized to build 
a railroad connecting Pittsburgh (or any other 
town in Allegheny County) or Erie, with Har- 
risburg, which was on the Harrisburg, Ports- 
mouth, Mount Joy, and Lancaster R.R. Three 
years later, the first line opened from Harris- 
burg to Lewiston, a distance of 6 m., and 
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in 1854 there was service between Philadelphia 
and Pittsburgh. Starting in 1857, the company 
bought a number of railroad lines operated by 
the state; in Pennsylvania, the company directly 
owns the principal lines of the system and oper- 
ates 95 per cent of the mileage. Under presidents 
John E. Thomas (1852-74), Thomas A. Scott 
(1874-80), George B. Roberts (1880-97), and 
Alexander J. Cassatt (1899-1906), the company 
expanded its system from the Atlantic Seaboard 
to the Mississippi River and from the Great 
Lakes to the Ohio River; and today the Penn- 
sylvania maintains a network of more than 
10,000 m. 

Freight carried by the railroad is chiefly iron, 
steel, coal, and other raw materials, and general 
produce, packing-house products, and lumber 
from the South and West. Because it services the 
four big ports on the East Coast—New York, 
Philadelphia, Baltimore, and Norfolk—it also 
handles extensive import-export trade. 

Pennsylvania State University, THe, a co- 
educational state institution of higher learning 
at University Park, Pa., chartered in 1855. It 
comprises nine undergraduate colleges—agricul- 
ture, business administration, chemistry and 
physics, education, engineering and architec- 
ture, home economics, liberal arts, mineral in- 
dustries, and physical education and athletics; 
a counseling division; and the Graduate School. 
There are also 15 Commonwealth Campuses, lo- 
cated at various cities in Pennsylvania. The 
library contains nearly 600,000 volumes. Annual 
student enrollment totals ca. 20,000, and there 
are some 2,000 faculty members. The physical 
plant is valued at $103,000,000. 

Pennsylvania Turnpike, a 360-m. motor 
highway across southern Pennsylvania, with a 
110-m. branch from Philadelphia to Scranton. 
It connects with the New Jersey Turnpike near 
Philadelphia and with the Ohio Turnpike near 
Youngstown, thus serving as a link in a super- 
highway network running from Boston to Chi- 
cago. It has wide traffic lanes, two in cach direc- 
tion, separated by a divider strip, and no stop 
lights or crossings. It may be entered or left 
only by cloverleaf intersections at intervals of 
ca. 20 m. Easy grades and, on the main road, 
seven tunnels through higher mountains, cut 
cross-state driving time substantially. The first 
stretch, 160 m. from Harrisburg to Pittsburgh, 
begun in 1938 and opened to traffic in 1940, 
advanced the modern development of high-speed, 
limited-access toll highways. 

ate. bates UNIVERSITY OF, a privately 
supported institution of higher learning at West 
Philadelphia, Pa., founded in 1740 and adopting 
its present name in 179r. It comprises the col- 
leges of arts and sciences, general studies, and 
liberal arts for women; the Wharton School of 
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Finance and Commerce; the Moore School of; 
Electrical Engineering; the graduate school of 
fine arts; schools of nursing, chemical engineer- 
ing, civil engineering, mechanical engineering, 
metallurgical engineering, allied medical profes- 
sions, education, social work, medicine, law, den- 
tistry, and veterinary medicine; the graduate 
School of medicine, graduate school of arts and 
sciences, evening school of accounts and finance, 
Wharton graduate division, and summer school. 
There are many auxiliary divisions, of which the 
best known are the University Museum and the 
Morris Arboretum. 

The annual student enrollment totals ca. 17 
000, and there are ca. 3,200 members of the 
faculty. The library has 1,570,000 volumes. The 
physical plant is valued at more than $76,750,000. 

Penny (pén'i), a coin current in England, 
representing in value the 12th part of a shilling. 
The name was derived from the Anglo-Saxon 
word penig, which corresponds to the German 
word pfennig. The first English penny, a silver 
coin weighing 2214 grains, was struck in 735 by 
King Offa of Mercia, who modeled it on a 
French coin known as novus denarius. With 
few exceptions, the penny remained the only 
coin current in England until Edward III's gold 
florin of 1343. In 1257 Henry III struck a gold 
penny equal to 20 silver pence. From 1300 on- 
ward, the weight and value of the silver penny 
steadily declined. Since 1662, silver pennies have 
been issued only as alms on Maundy Thursday 
(Thursday of Holy Week), and are known as 
maundy money. George III in 1797 struck copper 
pennies weighing 1 oz. In 1860 the first bronze 
penny was introduced, containing one part of 
zinc, four parts of tin, and 95 parts of copper. 
The abbreviation is d., derived from the coin 
denarius. 

In the U.S, the word penny is applied col- 
loquially to the American cent, equal to 1/rooth 
part of a dollar. See also Coin. 

Pennypacker (pén'i-pak-ér), carusua, sol- 
dier, born in Schuylkill County, Pennsylvania, 
June 1, 1844; died in Philadelphia, Oct. 1, 1916. 
In 1861 he enlisted in the Federal Army as 
quartermaster sergeant and then became a cap- 
tain in the 97th Pennsylvania Infantry. He was 
made a colonel in the Union Army in 1864, 
soon became a brigadier general of volunteers, 
and major general of the U.S. Army in 1865. 
During the Civil War he participated in the 
battles of Drewrys Bluff, Cold Harbor, and 
Petersburg. In the assault (Jan. 15, 1865) on Ft. 
Fisher, he was seriously wounded leading a 
brigade and, in 1891, received the Congressional 
Medal of Honor for his bravery. He com- 
manded the 16th Infantry from 1869 until his 
retirement in 1883. 

Pennyroyal (p£n-j-roy'al), a species of mint, 
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widely distributed in England and Ireland and 
native to Europe and Western Asia. In North 
America a small plant, Hedeoma pulegioides, is 
called pennyroyal. 

Penobscot (pée-nob’skot), an American In- 
dian tribe of Algonquian stock, which dwelt 
around the Penobscot River (g.v.) and Bay in 
central Maine. They sided with the French in 
the colonial wars, but made friends of the Eng- 
lish in 1749. In the American Revolution, they 
supported the colonists. They now own a num- 
ber of islands above the Indian Island at Old 
Town, Me., their principal settlement. They send 
a delegate to the state legislature, and engage in 
hunting, fishing, basketry, and guiding of sports- 
men. Most of them have intermarried with whites. 
In 1940, they numbered about 600. 

Penobscot, a river and bay in Maine. The 
river is the largest in the state. It rises by the 
West Branch in a small Jake near the border of 
Quebec, flows southeast into Penobscot County, 
where it joins the East Branch, or Seboois River, 
and thence flows toward the south into Penobscot 
Bay. The river furnishes an abundance of water 
power. It flows through a productive lumbering 
region, is 300 m. long, and is navigable for ships 
to Bangor. Penobscot Bay is an inlet from the 
Atlantic Ocean. It is about 30 m. long and 20 m. 
wide at its entrance, and contains a number of 
islands. Both the bay and river furnish excellent 
facilities for navigation and contain valuable 
fisheries. Among the chief towns on the Penob- 
scot are Bangor, Belfast, Hampden, Old Town, 
Lincoln, and Medway. 

Penology (pé-n/'ó-j?), from the Latin word 
poena (punishment), the branch of criminology 
dealing with prison organization and the punish- 
ment and reform of criminals. Modern penology, 
which emphasizes the possibility of reforming the 
criminal rather than punishing him, was spurred 
by the efforts of John Howard, an Englishman, 
who in 1773 testified before the House of Com- 
mons on the poor organization and bad condi- 
tions in the prisons of Great Britain. As the re- 
sult of his effort, legislation was passed (1774) 
improving sanitation and doing away with jailers’ 
fees in British prisons. The effect of Howard's 
work spread to other countries, and he was fol- 
lowed by many other prison reformers. U.S. 
prisons use the honor system, under which men 
whose behavior is good (known as trusties) are 
considered worthy of trust and are given special 
privileges, as a reformatory technique. See also 
Crime; Convict Labor; Corporal Punishment; 
Juvenile Delinquency; Pardon; Prisons. 

Pensacola (pén-sa-ko'ld), a city, county seat 
of Escambia County, Fla., on Pensacola Bay, an 
inlet of the Gulf of Mexico. It is on the St. Louis 
& San Francisco and the Louisville & Nashville 
R.R’s. It is a port of entry, has an excellent 
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harbor, and near it are Fts. Pickens, MacRay, 
and San Carlos (started in 1559). The city has 
an extensive trade in lumber, cotton and woolen 
goods, coal, hides, tallow, fish, and naval stores. 
Noteworthy buildings include the state armory, 
the courthouse, the Pensacola Hospital, and the 
U.S. government buildings. It has manufactures 
of chemicals, lumber, canned fish, machinery, 
paper goods, furniture, and adhesives. Near the 
city is the largest naval aviation training school 
of the world. Pensacola was founded by the Span- 
iards in the early part of the 18th century. Gen- 
eral Jackson captured it in 1814, and five years 
later it became a permanent possession of the 
US. by virtue of the Florida Purchase. A fire de- 
stroyed much of the city in 1864, but it was soon 
rebuilt. Population, 1900, 17,7473 in 1950, 43,479. 

Pension (pén'shün), an allowance of money 
paid to a person who previously rendered serv- 
ices, or to the widow and children of a deceased 
person. Pensions are paid as periodical allowances 
or rewards for service rendered in a civil or 
military capacity. In a number of countries, they 
are granted to persons who haye served the 
government for a specified length of time. 

In the U.S, a monetary allowance payable to 
a person on account of long military or civil serv- 
ice is called “retirement pay” rather than pension. 
This benefit is also awarded on account of perma- 
nent injury or disability received in line of duty. 

An allowance to a civilian employee (usually 
paid for a temporary period) for injury or dis- 
ease incurred in line of duty is called “compen- 
sation” rather than pension. 

Prior to World War I, benefits payable to 
former members of the armed forces (other than 
retirement pay) were termed pensions whether 
awarded (a) for disability or death incurred in 
or aggravated by service, (b) for disability or 
death not the result of service, or (c) for age, 
plus, as to (b) and (c), a minimum period of 
service. 

A distinction was made for World War I vet- 
erans, whereby an allowance based on service- 
connected disability or death was termed "com- 
pensation" and an allowance based on nonserv- 
ice-connected disability or death was termed 
"pension." Since July 1946, this distinction, by 
statutory enactment, has been applied to allow- 
ance based on military service (except retirement 
pay) regardless of when rendered, including. 
World War Il and the Korean conflict. 

The origin of legislation granting monetary 
benefits to former members of the armed forces 
is a resolution adopted by the Continental Con- 
gress, Aug. 26, 1776, promising pensions to sol- 
diers and seamen who might be disabled in the 
Revolutionary War. The first actual law was that 
of 1789, which placed upon the Federal govern- 
ment the obligation of paying war pensions 
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granted by the states. In 1828 an act was passed 
granting all survivors of the Revolutionary War 
service pensions. In 1862 existing legislation was 
written into the General Pension Law which, 
with amendments, is still in effect. The first serv- 
ice pension law for veterans of the Civil War was 
enacted in 1890. 

Congressional enactments have provided com- 
pensation for veterans (and their dependents) 
of all succeeding wars in which the U.S. has 
been involved and of peacetime service for serv- 
ice-connected disability or death. Pensions have 
been provided to war veterans and their depend- 
ents based on nonservice-connected disability, or 
age, or death. 

A World War I, World War II, or Korean 
conflict veteran who served for at least 90 days, 
and whose discharge was under other than dis- 
honorable conditions, receives $66.15 a month 
if he is permanently and totally disabled. This is 
increased to $78.75 a month after ro years or 
when he becomes 65 years old. Pensions are pay- 
able to the widows and children of these veterans, 
the usual rate being $50.40 for widows, with 
additional amounts payable when there are chil- 
dren. Service pensions are not payable for peace- 
time service. 

The majority of veterans of wars preceding 
World War I, and their dependents, receive serv- 
ice pensions rather than disability or death com- 
pensation. For veterans of the two World Wars 
and the Korean conflict, monthly compensation 
rates range from $17 to $181, depending upon 
the degree of disability. Where certain specific 
disabilities, or certain combinations of disabilities 
exist, the amounts payable are larger and may be 
as high as $420 a month. If the veteran is not less 
than 50 per cent disabled and has dependents, he 
is entitled to additional compensation. Disability 
compensation for peacetime service is payable at 
80 per cent of the corresponding rate for wartime 
service. Compensation for service-connected death 
prior to Jan. 1, 1957 (wartime and Korean conflict 
veterans) is payable at the rate of $87 a month to 
the widow, plus additional amounts for children, 
and $75 for one dependent parent or $80 for both. 
On Jan. 1, 1957, the Servicemen’s and Veterans’ 
Survivors Benefits Act inaugurated a revised 
death compensation program, under which 
monthly payments to widows are partially re- 
lated to the military pay of their deceased hus- 
bands. Existing uniform payments for children 
were slightly increased; and provision was made 
for a sliding scale of benefits for dependent 
parents. 

In lieu of pension or compensation, reserve 
officers called to active duty in the armed forces 
may be eligible for the same disability retirement 
provisions that apply to personnel of the regular 
services. These oj are protected if disabled 
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while in training in an inactive reserve status, as 
well as when on active duty. 

Pension and compensation money due indi- 
viduals from the government cannot be taken 
by garnishment or attachment. In some states the 
money received as pensions and invested in se- 
curities or property of any kind cannot be taken 
by a court process in payment of debts without 
the consent of the pensioner. 

By an act of 1833, a Pension Office was estab- 
lished in the War Dept., to administer the vet- 
erans' pension program; in 1849 this became a 
bureau of the U.S. Dept. of the Interior. In 1930 
it was transferred to the Veterans Admin. 

Before the outbreak of World War II, the 
highest number of active pension cases on rec- 
ord was reached during the year ending June 30, 
1933, when 997,918 living veterans were on the 
rolls, in addition to 272,749 claimants for de- 
ceased veterans' allowances. The pensions paid 
to these cases totaled $550,559,342 in 1933. 

As of Dec. 31, 1956, there were 3,608,894 liv- 
ing and deceased veterans on account of whom 
pension, compensation, or retirement pay was 
being paid by the Veterans Admin., an increase of 
131,805 over the 3,477,089 on the rolls on June 30, 
1955. As of Dec. 31, 1956, the number of deceased 
veterans on whose behalf death compensation or 
pension was being paid was 844,162. A total of 
$2,748,989,286 was expended by the Veterans 
Admin. for compensation, pension, and retire- 
ment pay during the fiscal year ending June 30, 
1956, an increase of $114,696,749 over the total 
amount expended in 1955. 

In addition to pension plans for veterans and 
government workers, pension plans for workers 
in private industry have recently increased in fre- 
quency. In 1956, ca. 13,500,000 employees (in- 
cluding supervisors and executive employees) 
were covered by pension plans, compared with 
5,500,000 in 1945. About three-fourths of these 
pensions are financed on a noncontributory basis, 
that is, solely by employers. The remainder re- 
quire contributions by workers and employers. 
Pension plans are either funded or unfunded. In 
a funded plan (the more common type), pens 
sions are not dependent upon the future financial 
earnings of the company; such a plan provides 
for the accumulation of money for the future 
payment of pensions. In an unfunded plan, pen- 
sions are dependent upon the employer's future 
earnings and his future attitude because he puts 
no money aside into a special pension fund. Un- 
der most negotiated plans, it has been estimated, 
a worker employed for 30 years at annual earn- 
ings of $4,200 will receive a retirement income 
of between $170 and $200 a month, including 
Social Security benefits of $108.50. See also Re 
habilitation; Social Security; Veterans Admints- 
tration. 


PENTAGON 


Pentagon (p£n'ta-gon), a five-sided figure. 
See Polygon. 

Pentagon Building (pén’ta-gon bild’ing), 
THE, a building occupied by the U.S. Dept. of 
Defense, situated across the Potomac River from 
Washington, D.C., and the world’s largest office 
building—in floor space, about three times the 
size of the Empire State Bldg. (q.v.). Its con- 
struction was completed Jan, 15, 1943. Each of 
its five sides is nearly a half-mile long. In form, 
it comprises five concentric pentagons, connected 
by corridors radiating from a central pentagonic 
corridor. Although it is only five stories high, 
the building covers 34 acres. Its gross area is 
6,543,750 sq. ft. It accommodates 32,000 workers 
and cost approximately $75,000,000. 

There are 17% m. of corridors. It has the 
largest branch telephone exchange in the world. 
Every day the inter-office calls average 225,000 
and operators handle 90,000 outside calls. Paved 
parking areas around the building cover 46 acres. 
Daily, 60,000 servings of food are dispensed in 
six cafeterias, The Public Buildings Administra- 
tion, which operates the building, has a regular 
maintenance staff of about 1,200. At the three- 
lane bus and taxi terminal beneath a concourse 
680 ft. long and 150 ft. wide, 28 buses can load 
at the same time and 25,000 passengers can be 
handled in one hour. 

The outside perimeter is faced with limestone; 
all other walls are of monolithic concrete. Con- 
struction, including 3o m. of highways, was 
rushed through in 16 months. 

Among other features are a library of more 
than 200,000 volumes; a dispensary with phy- 
sicians, dentists, and nursing staff, that treats 
about 260 patients daily; banking accommoda- 
tions; and auditoriums for lectures, musical 
events, religious services, etc., and a variety of 
shops, including a department store. 

The Pentagon houses the Secretary of Defense, 
the Secretaries of the Army, Navy, and Air Force, 
their staffs, the military heads of the three Armed 
Services and their staffs, and the heads of Boards 
and Agencies of the armed forces of the nation. 

See also National Military Establishment; 
United States: DEPARTMENTS OF. 

Pentagram (pen'ta gram), also known as 
PENTACLE Or PENTALPHA, a five-pointed star 
formed by five interlacing straight lines. The 
Pythagorean School, founded in Greece by 
Pythagoras during the 6th century s.c., used the 
pentagram as a symbol of recognition and re- 
ferred to it as health. During the. Middle Ages 
magicians and astrologers gave it various mystical 
meanings. The pentagram is a member of a series 
of star-polygons, which includes the triangle and 
the hexagram. ] 

Pentameter (pén-tam’é-tér), a term used in 
prosody to refer to a verse line of five feet. 
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ied eS CE eL. 
Originally the term applied to elegiac verse alone, 
in which the second of each pair of lines had 
five feet (dactylic and spondaic) arranged in an 
exact pattern. The word "pentameter" is now 
applied to any verse in which there are five feet 
to a line. 

In English, pentameter verse is usually iambic. 
That is to say, the line is made up of five units, 
called “feet,” each of which includes an unstressed 
and a stressed syllable. The term is most com- 
monly applied in English poetry to “heroic 
couplets” or to “blank verse,” but it may be 
applied to any verse of five feet. Heroic cou- 
plets are pairs of end-stopped, five-foot iambic 
rhymed lines, Blank verse has unrhymed five-foot 
iambic lines. 

The following heroic couplet by Alexander 
Pope (q.v.) is in iambic pentameter verse: 

True wit is Nature to advantage dress'd, 
What oft was thought, but ne'er so well express'd. 

Pentateuch (pén’td-tak), a term applied to 
the first five books of the Old Testament when 
spoken of collectively, ze, Genesis, Exodus, 
Leviticus, Numbers, and Deuteronomy. The 
Jews call them by the Hebrew name Torah, 
meaning the Law. Josephus was the first to men- 
tion the fivefold division. Many writers group 
these books with the Books of Joshua under the 
term Hexateuch, since they form a continuous 
line of writing. 

Pentecost (p£n'te-kost), one of the three 
principal festivals of the Jews, held on the rsth 
day after the 16th Nisan, the second day of the 
Passover. It is celebrated as a thanksgiving for 
the ingathering of the harvest. Formerly two 
loaves of leavened bread made from new grain, 
called the first fruits, were offered and the poor 
were remembered by liberal gifts. At present the 
Jews celebrate Pentecost two consecutive days and 
the name Feast of Weeks is used to some extent, 
since it follows the Passover after seven weeks. 
The Christians celebrate Pentecost in commemora- 
tion of the descent of the Holy Ghost on the 
disciples, occurring 50 days after Easter. The 
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names Whit-Sunday and Whitsuntide are used 
to designate this day in England, from the cir- 
cumstance that white garments were formerly 
worn by those upon whom baptism was conferred. 

Penthesilea (pén-thé-si-lé’a), in Greek my- 
thology, the beautiful daughter of Ares (g.v.). 
She was a queen of the Amazons and, after the 
death of Hector, aided the Trojans. She was 
finally slain by Achilles, 

Pentothal Sodium (pén'té-thal só'di-üm), 
sodium ethyl (r-methylbutyl) thiobarbiturate, 
a water-soluble, quick-acting synthetic barbituric 
acid derivative used intravenously to produce 
general anesthesia for selected surgical operations 
of brief duration such as changing painful dress- 
ings, removing sutures, setting fractures, sutur- 
ing accidental wounds, etc. It is sometimes used 
to produce rapid anesthesia prior to inhalation 
anesthesia for prolonged procedures. 

Penumbra (pé-nüm'brà), in astronomy, an 
incomplete or partial shadow. In an eclipse, where 
the light is partly cut off by the intervening body, 
the shadow cast is called the penumbra. It occurs 
in a partial eclipse between the umbra, or perfect 
shadow, on all sides, and the full light. At the 
time of a total eclipse of the sun the observer 
is in the umbra. See Eclipse. 

Peonage (p¢’6n-dj), a term variously applied 
to different countries, but usually to describe a 
system of servitude in Spanish-American coun- 
tries, The peon of Mexico was in early colonial 
times placed under bondage to serve his creditor 
until the debt was paid and, by reason of limited 
wages and a system of loaning money to the 
peons, it often became necessary for several gen- 
erations to labor before the obligations could 
be complied with. A law of Congress, in 1867, 
abolished peonage in New Mexico, where it 
had been introduced from Mexico, and it has 
since been abolished in some of the countries 
of South America, though in others it still re- 
sa a as a system not unlike perpetual servi- 
tude, 

Peony (pé'ó-ny), a genus of plants of the 
crowfoot family. They are cultivated extensively 
in gardens and for ornamental purposes. The 
species include a half shrubby plant native to 
Eastern Asia and Japan, where it attains a height 
of about 12 ft., and bears beautiful whitish flow- 
ers with pink markings, Other species are of the 
herb order, having deeply lobed leaves and peren- 
nial tuberous roots. The Siberian peony bears a 
double white flower, the Peony native to Switz- 
erland has double crimson or white flowers, and 
the Russian peony is fern-leaved; all these belong 
to the herbs, Emetic and cathartic Properties are 
found in the seeds and roots, Formerly the com- 
mon peony was held in repute for its medical 
Properties, though at present it is not so re- 
garded, 


PEORIA 


People's Party (pép'l=z party), a political 
organization formed in the state of New York 
in 1824 by a wing of the Democratic party, which 
favored choosing the electors by a direct vote 
of the people. They supported William H. Craw- 
ford for President, who received 41 votes in the 
electoral college. In 1891 the farmers’ alliances, 
the labor and granger organizations, and the 
Greenback party organized the People's party 
that was prominent in the election of 1892 and 
several subsequent elections. Afterward it be 
came generally known as the Populist party. 
James B. Weaver, of Iowa, was the nominee for 
President in 1892, receiving 1,030,128 popular 
votes and 23 votes in the clectoral college. In 
1896 and 1900 the party supported William J. 
Bryan, the nominee of the Democratic party, 
for President. Among the principal issues ad- 
vocated by the People's party were included the 
abolition of national banks, the issuance of money 
direct by the government, the payment of all 
government obligations in any kind of lawful 
money, the establishment of postal savings banks, 
bimetallism, an income tax, the election of U.S. 
senators by direct vote of the people, and oppo- 
sition to all forms of monopoly harmful to in- 
dustrial and commercial enterprises. Í 

Peoria (p2-ó'ri-à), a city and port of entry in 
central Illinois, seat of Peoria County, on 
Peoria (a branch of the Illinois River), 157 m. 
s.w. of Chicago. It is the terminal point for 13 
railroads, of which the Chicago, Rock Island and 
Pacific provides passenger service. Peoria Airport 
is ca. 5 m. w. of the city. Covering an area of 152 
sq. m., Peoria devotes 2,012 acres to a system of 
six parks, A. 

An industrial and distribution center, Peoria 1$ 
in the heart of a rich grain- and livestock-produc- 
ing area, The Board of Trade is one of the large 
primary grain markets, and the stockyards repre- 
sent one of the world's largest truck-in markets. 
Peoria's manufactures include beverages, agr icul- 
tural implements, building materials, chemicals, 
and appliances, The city is the center of the Pe- 
oria standard metropolitan statistical area (1,277 
sq. m.; pop., 1960, 288,833), which includes Pe- 
oria and Tazewell counties. The area had a value 
added by manufacture of $487,559,000 in 1958; 
the city's value added by manufacture was $216 
571,000. 

Peoria is the site of Bradley Univ. and of St. 
Mary’s Cathedral (Roman Catholic) and the Ca- 
thedral of St. Paul (Protestant Episcopal). The 
public and parochial schools enroll ca. 21,000 an- 
nually. 

The first permanent settlement on the site was 
made in 1819; the city was incorporated in 1845. 
The citys government is the manager-counct 
system, adopted in 1953. In 1900 Peoria had 2 
population of 56,100. Its decade of greatest growth 
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was from 1920 to 1930, which saw an increase 
from 76,121 to 104,969. The population in 1950 
was 111,856; in 1960, 103,162. 

Peoria Indians, a North American tribe 
of the Illinois Confederacy. Originally they re- 
sided on the shores of Peoria Lake in Central 
Illinois, but in 1673 they located themselves on 
the west side of the Mississippi River, near what 
is now the Des Moines River. In 1688 they moved 
from their Des Moines River settlement to the 
Upper Iowa River, After the war of the northern 
tribes against the Illinois Confederacy, some of 
the Peorias crossed over into Missouri, although 
the majority of the tribe remained on the east 
bank of the Illinois River until 1832. In that year 
the tribe, already greatly reduced in numbers, 
sold all its claims in Illinois and Missouri to the 
US. and moved to a reservation on the Osage 
River, in Kansas. In 1920 less than roo full- 
blooded Peorias existed; it is now believed that 
very few, if any, of the original tribal stock 
remain, 

Pepin Lake (pép’im), an expansion of the 
Mississippi River, covering some 38 sq. m., be- 
tween Goodhue and Wabasha Counties, Minne- 
sota, and Pierre and Pepin Counties, Wisconsin, 
60 m. below St. Anthony's Falls. It is nearly 22 m. 
long, being 2/4 m. wide at some points. On its 
shores are the cities of Red Wing, Minn., Lake 
City, Minn., and Wabasha, Wis. The lake was 
formed from a natural dam or delta deposited by 
the Chippewa River, flowing in from the east. 
The swift current of the Chippewa carried down 
mud and silt too heavy for the Mississippi to 
carry, thereby forming the dam from which the 
lake emerged. 

Pepin the Short (pép’in), the youngest son 
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of Charles Martel and father of Charlemagne, 
born in 714; died in September 768. In 741 
Charles Martel gave him as a heritage Bur- 
gundy and Neustria, while his elder brother, 
Carloman, received Thuringia, Swabia, and Aus- 
trasia. Their reign was largely influenced by the 
Merovingian sovereign, but in 751 Pepin became 
King of the Franks, succeeding Childeric, the 
last of the Merovingian kings. In 755 he invaded 
Italy as an ally of Pope Stephen III for the 
purpose of expelling the Lombards, and soon 
after established the temporal sovereignty of 
the Pope by making him ruler of Ravenna. 
His two sons, Charlemagne and Carloman, re- 
ceived the territories of Pepin under a division 
at his death. Pepin was not only an active and 
enterprising military commander and civil ruler, 
but he was the sovereign who united the Gallic 
nation. His surname, The Short, was given to 
him because he was short in stature, but he was 
noted for his physical strength. 

Pepper (pép’ér), a class of plants native to 
the East Indies, but now extensively naturalized 
and cultivated. These plants include a large 
number of species, but the most important is 
the black pepper, piper nigrum. This is a climb- 
ing plant. It bears broad ovate leaves and globular 
berries, the latter being of a bright reddish color 
when ripe, for which it is grown in fields and plan- 
tations. Poles or other supports are provided for 
the plants, which bear fruit in three or four years, 
and the berries are picked when beginning to turn 
red. Their color afterward becomes black and the 
berries shrivel in drying, when they constitute the 
common or black pepper sold in the market. Two 
crops are obtained each year, the plants yielding 
about 10 pounds of pepper berries annually for 8 
to 12 years. This product constitutes one of the 
most valuable and extensively used of the spices. 
Black and white pepper are made from the same 
berries. In order to secure white pepper, unripe 
berries are soaked in water before grinding and 
the outer covering is rubbed off. Formerly pep- 
per was of an extraordinarily high price, but since 
the early part of the last century its cultivation 
has beén greatly extended and the price became 
correspondingly cheapened. Sumatra, Java, Ma- 
lacca, and India, are the most productive regions. 

Pepper, CLAUDE DENSON, U.S. Senator, born at 
‘Dudleyville, Ala., Sept. 8, 1900. He studied at 
Alabama and Harvard universities, and after two 
years as instructor of law at the Univ. of Ar- 
kansas (1924-25), was admitted to the Florida 
bar (1925). He held various state offices until 
1936, when he entered the U.S. Senate. A strong 
supporter of President F.D. Roosevelt, Pepper 
became one of the few Southern Democratic 
Senators who consistently backed New Deal leg- 
islation and co-operated with the CIO-PAC. At 
the National Democratic convention in 1944, Pep- 
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per was one of the leaders in the unsuccessful 
fight to renominate Henry Wallace (q.v.) to the 
vice presidency. Pepper was a consistent sup- 
porter of the Truman administration's domestic 
policies, but was defeated for re-election in 1950. 

Pepper, wurm, physician, educator, and 
author, born in Philadelphia, Pa, Aug. 21, 
1843; died in Pleasanton, Calif., July 28, 1898. 
In 1862 he was graduated from the art de- 
partment of the Univ. of Pennsylvania and 
two years later from the medical department 
of the same institution, where he was made 
a professor of medicine. He was elected prov- 
Ost of the university in 1881, but resigned in 
1894. Pepper lectured and wrote extensively on 
historical, philosophical, and scientific subjects. 
In 1891 he was president of the American Assn. 
of Physicians and in 1893 of the Pan-American 
Medical Congress at Washington. In 1870 he 
founded the Philadelphia Medical Times. 

Pepperidge (pép’éridj), a vine plant with 
black berries, common in the southern U.S, 

Peppermint Tree (pép’ér-mint tré), also 
called peppermint stringback and peppermint 
gum. It is related to the eucalyptus trees of Aus- 
tralia and is characterized by aromatic leaves, It 
reaches up to 400 ft. in height. 

Pepsin (pép’sin), a digestive compound con- 
tained in the gastric juice of the stomach, It 
Possesses the power, when united with hydro- 
chloric acid, to dissolve the otherwise insoluble 
Proteids and to convert them into peptones. Pep- 
sin is a ferment. It is soluble in water, weak 
spirits, and glycerin, and its function is to render 
soluble and diffusible substances that would 
otherwise be fairly indigestible. When the food 
has been dissolved under its influence, it forms 
a grayish liquid called chyme. Both pepsin and 
hydrochloric acid are secreted by the stomach, 
and the vigorous action of that organ depends 
upon the proper production and union of the 
two. The exact nature of Pepsin is not known, 
but it constitutes an essential element in the 
digestive process, and forms ordinarily about 80 
per cent of the composition of the gastric juice. 
Pepsin is obtained from the stomach of the calf, 
Pig, and other animals, and is used exten- 
sively in medicine as a stimulant in cases of 
disorganized digestion. 

Peptone (pép'tón), a Proteid soluble in water 
and not coagulable by heat. Peptones are produced 
in the stomach during the process of digestion. 
Peptone results from the action of the pepsin con- 
tained in the gastric juice upon the nitrogenous 
elements. See Proteids, 

Pepys (péps), SAMUEL, diarist, born in Lon- 
don, England, Feb. 23, 1633; died May 26, 1703. 
Notable chiefly as the author of a diary covering 
the years 1660-69, Pepys assured the privacy of 
his diary by writing it in a combination of short- 
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hand and cipher, The minute account of his 
thoughts, his emotions, and his actions constitutes 
an extraordinarily full self-portrait, far franker 
and far more illuminating of character than 
diaries, journals, and letters written with even- 
tual publication in mind. Since Pepys was not 
untypical of the gentlemen of the Restoration 
period, his diary gives us invaluable insight into 
the manners and mores of Restoration society 
and a good deal of gossip about the intrigue of 
the corrupt court of Charles II. An enthusiast for 
such things, Pepys conveys to us a contemporary 
view of the plays, concerts, and books of E 
period covered by his diary. His description o! 
the great fire of London is an unforgettable 
record of the confusion, the terror, and the pathos 
of that catastrophe. à 
Pepys was not merely a diarist. He was an im- 
portant permanent official of the navy and be- 
came secretary to the Admiralty in 1673. He was 
a member of the House of Commons, was pro- 
posed as head of King’s Coll., Cambridge e 
though not selected), and in 1684 was electe 
president of the Royal Society. In 1679 he was 
accused of participation in a “Popish plot,” and 
after the “peaceful revolution of 1688” he was 
imprisoned briefly for participating in a plot to 
restore the Stuarts to the throne. He is interesting 
to us because of his diary, but his diary is inter- 
esting because of his personality. , 
Pequots (pe'kwóts), or PEQUODs, a tribe of 
North American Indians, belonging to the Mo- 
hican family, first met with in Connecticut. In 
1634 they entered into a treaty with the colo- 
nists at Boston, but soon after became hostile, 
and in 1637 were defeated near the present site 
of Groton, Conn, The struggle against them con- 
tinued for a number of years, resulting in great 
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loss of life, but they were finally subdued in a 
battle at Fairfield Swamp. Thereafter they be- 
came widely scattered, and some were sold as 
slaves, At present the tribe is assimilated in part 
by other tribes, but a few of the descendants 
are found in Wisconsin, mostly at Green Bay. 

Perak (pé-rik’), a state in the Federation of 
Malaya (since 1948), situated on the west coast 
of the Malay peninsula. Perak, with its capital 
at Taiping, has an area of 7,980 sq. m.; its princi- 
pal products are tin, rubber, and rice. The state 
was occupied by Japanese forces in 1942-45. 
Population, 1947, 953,938. 

Per Capita (pér kapita), Latin meaning 
literally "by the head." Used in English, the 
term means "for each person." Thus the ex- 
pression "per capita income of American farm- 
ers" refers to the total farm income divided 
equally by the total number of farmers. 

Per Cent (pér sént), abbreviation of the Latin 
per centum meaning “by the hundred,” and rep- 
resented by the sign (74). Percentage is used to 
express proportion in terms of number of sig- 
nificant units in each hundred of the total. 

Perception (pér-sép'shün), the faculty of the 
mind by which we gain knowledge, through 
the senses, of the existence and properties of 
matter. It is the power that the mind has of 
cognizing external objects and their qualities. 
Perception differs from conception in that it 
deals with things having an actual, not merely a 
possible, existence, and from consciousness, in 
that it is concerned with objects external to the 
mind. Writers have employed the term in vari- 
ous relations, and it is now sometimes applied 
to the act and product of perception as well 
as to the power of perceiving. Perception is 
both direct and acquired, since what the mind 
perceives through one sense enables us to know 
certain facts resulting at least in part from for- 
mer experience of the different senses. See also 
Psychology. 

Perch (pérch), a genus of fish which includes 
many species, found widely distributed both in 
salt and fresh water. They are especially abun- 
dant in the northern part of the U.S. and Canada 
and are found in the ponds, rivers, and lakes 
of the northern part of Europe and Asia. The 
common fresh-water perch has a broad body 
flattened laterally, and two dorsal fins supported 
by strong bony spines. The color at-the upper 
Parts is greenish-brown. Blackish bands mark 
the sides and at the lower parts the color is a 
goldish-yellow. From one to three pounds is the 
usual weight. The perch feeds on smaller fishes, 
worms, and insects. It is fond of still waters. A 
species known as the Sacramento perch is found 
in the waters of California. The yellow perch 
common to the fresh waters of Canada and the 
U.S. is a favorite food fish and may be easily 
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propagated in artificial lakes and ponds. It sel- 
dom nibbles at the bait, but bites quickly at 
hooks baited with worms or minnows. 

Percival (pér’si-val), james cates, poet and 
geologist, born in Kensington, Conn., Sept. 15, 
1795; died in Hazel Green, Wis., May 2, 1856. 
He graduated from Yale Univ. in 1815, After 
teaching school and studying medicine, he began 
a successful practice in Charleston, S. C. In 1824 
he became professor of chemistry and surgery 
in the U.S. Military Acad., but was soon appointed 
surgeon in the recruiting service at Boston. In 
the meantime he contributed a number of arti- 
cle to the United States Literary Magazine, pub- 
lished several volumes of poetry, and studied 
geology. He was made geologist and mineralo- 
gist of Connecticut iri 1835 and in 1854 became 
geologist of the State of Wisconsin, where he 
afterward surveyed in the lead region for several 
mining companies. His writings include "Prome- 
theus," "Clio," "The Dream of a Day," and “Col- 
lection of Poems." He is the author of several 
valuable geological reports. 

Percussion (pér-küsh'án), in medicine, a 
method of detecting certain diseases of the chest 
and vital organs by means of tapping, or gently 
striking, the surface of the body. The object 
is to ascertain the presence or absence of air 
and fluid in certain internal organs, or to de- 
termine the comparative density of the subjacent 
parts by the nature of the sound. The tapping 
is sometimes done with the fingers or a small 
hammer tipped with India rubber, and the test 
is made on the surface of the body just above 
the place to be investigated. An instrument 
known as a pleximeter is sometimes used, and 
this is struck either with the fingers or a ham- 
mer. In some cases the stethoscope is employed in 
connection with percussion, when it is said to 
be auscultatory percussion. See Auscultation. 

Percy (pér’sj)), the name of a celebrated Nor- 
man family, descended from William de Percy, 
who came to England with William the Con- 
queror in 1066. This sovereign granted him 
large tracts of land in the north of England, 
where his family held vast possessions for many 
years afterward. The house of Percy is the most 
distinguished of all the noble houses of England, 
It is alike remarkable for its culture of arts and 
letters and for its long, unbroken line. In 1766 
the present dukedom of Northumberland was 
created in the Smithson family, which assumed 
and still bears the name of Percy. 

Perelman (pér/é-man), sipNey Joseph, hu- 
morous writer, born Feb. 1, 1904, in Brooklyn, 
N.Y. After his graduation from Brown Univ., 
he began writing for humorous magazines, in- 
cluding Judge, College Humor, and The New 
Yorker. His books include "Dawn Ginsbergh's 
Revenge" (1929), "Crazy Like a Fox" (1944), 
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and “Keep It Crisp” (1946). In addition, he has 
written two plays with his wife, “All Good 
Americans” (1934), and “The Night Before 
Christmas” (1941), and one musical comedy, with 
Ogden Nash, “One Touch of Venus” (1943). 
Perelman’s humor is based on demolishing the 
clichés and the whimsy of other writers by tak- 
ing their basic situations and extending them 
to fantastic conclusions. 1 

Perez Galdos (p4'ráth gål-dôf), Benito, 
novelist, born at Las Palmas, Canary Islands, 
May 10, 1845; died Jan. 3, 1920. He studied in 
his native town and at Madrid, completing a 
course of law. His first publication was issued 
in 1871 under the title "La Tontana de Oro," 
an historical romance relating to Spanish history. 
In this work and one entitled "El Audaz," he 
gives an account of the invasion of Spain by 
Napoleon and the tyranny of Ferdinand VII. 
His writings have been widely read both in 
Europe and in Spanish America. Besides pro- 
ducing many popular novels, he is the author 
of a number of plays, though they are inferior 
to his other writings.. Among his publications 
are “Gloria,” “Dofia Perfecta," “El Doctor Cen- 
teno,” “Angel Guerra,” "La Familia de León 
Roch,” and “Episodios Nacionales.” 

Perfectionism (pér-fék’shuin-iz'm), a belief 
assuming perfection may be attained in this life 
and that man must strive for it. This attitude 
can be applied to the making of shoes or to 
scientific work, but essentially it is applicable 
to ethical behavior, and it is in the realm of 
ethics and religion that perfectionism becomes a 
governing attitude. The Roman Catholic Church, 
and to a certain degree also the Anglican and 
Lutheran churches, teach that man cannot live 
without sin since he has inherited the original 
sin of Adam. Protestant churches deny the at- 
tainment of perfection in this life; for them only 
a gradual progress toward the good can be 
achieved, and therefore the Protestant has to 
pray for forgiveness of sin. The Roman Catholic, 
however, believes that a special act of divine 
grace can relieve hereditarily sinful man of his 
heritage and so make him perfect. This is the 
state of sanctification or of complete consecra- 
tion of the soul to God. All teachings of the 
mystics and to a certain degree those of the 
Friends and of certain Methodist sects try to 
bring adherents nearer to this goal, where all 
sin is annihilated and man participates in God. 
Devotion and contemplation are the means to 
this end, and man has to go through many 
stages in his growth toward grace, 

A comparable idea can be found in the teach- 
ings of Brahmanism and Buddhism, which also 
express the concept that perfection can be 
achieved only gradually. The definite goal of 
perfection itself, however, is quite different from 


the Christian idea of perfection, since it is iden- 
tical with the dissolution in Nirvana (q.v.). 

The term Perfectionist refers specifically to a 
sect of Americans who believed that complete 
perfection in the moral and religious sense could 
be achieved even in this earthly life. The move- 
ment was founded by John Humphrey Noyes, 
in Oneida, N.Y., in the 1840's; it also advocated 
a system of economic Communism, and for a 
time practiced complex marriage. The movement 
was suppressed in 1847, but some members re- 
mained together under the name of "Oneida 
Community.” It was reorganized in 1881 as a 
co-operative enterprise. 

Perfectionists (pér-fék’shiin-ists). See Per- 
fectionism. 

Perfumes (pérfamz), fragrant substances 
which are prepared to emit pleasant odors. They 
are used on the person or in the dwelling to 
fili the air with an agreeable scent. The manu- 
facture of perfumery dates from remote antiq- 
uity. It was a common art among the peoples 
of Assyria, Babylonia, Egypt, Phoenicia, and Pal- 
estine. The Greeks and Romans developed the 
manufacture of perfumes into an important in- 
dustry. During the Middle Ages the enterprise 
spread to Western Europe. Two classes of per- 
fumes are recognized in arts and trades, those 
derived from an animal and those from a vege- 
table origin and they are known in the market 
as crude and prepared. Crude perfumes are se- 
cured from animals or plants and are not mixed 
as special preparations, while prepared perfumes 
are sold under special names, being mixed ac 
cording to particular formulae. Many classes 
of prepared perfumes are now sold on the mar- 
ket, usually in the form of alcoholic solutions. 

Perfumes of animal origin include musk, am- 
bergris, hartshorn, civet, and castor. Musk is the 
most important of these, since it has the most 
permanent scent. It is used largely in the prepa- 
ration of commercial perfumes, and serves in 
that capacity to add durability and intensity to 
the fragrance of many sweet-smelling prepara- 
tions. The vegetable perfumes include a large 
variety. They are made from flowers, as the vio- 
let, rose, and tuberose; from different kinds of 
wood, as sandalwood, sassafras, and cedar; from 
various fruits, as the lemon, orange, and berga- 
mot; from seeds, as dill, caraway, and aniseed; 
from spices, the cloves, nutmeg, and cinnamon} 
from herbs, as the peppermint, lavender, and 
rosemary; from nuts, as vanilla and bitter al- 
monds; from roots, as orris root; and from gums, 
as the styrax, camphor, and myrrh. Some of the 
vegetable perfumes are secured from plants and 
trees, from which they exude naturally, or are 
obtained from wounds inflicted artificially in 
the bark of wood. These include the gum resins, 
as benzoin, myrrh, and camphor. 
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Most of the vegetable perfumes are procured 
in the form of essential oils by distillation. These 
perfumes were formerly called quintessences, but 
now they are generally termed oftos, from the 
Turkish term aztar, a word associated with the 
rose. Distillation involves the simple process of 
placing the fragrant product of the plant in a still 
of tinned copper, where a quantity of water is 
added. A small furnace underneath supplies 
the heat, and, when the water boils, the odorous 
parts are carried into the worm with the steam. 
Afterward, decanting is employed to separate 
the odoriferous parts from the steam or water 
that may have formed. Roses are gathered for 
distilling about the first of June and are placed 
in cool cellars until they can be distilled. All the 
roses of the harvest are distilled by a single 
process, when the product forms only rosewater, 
which is distilled a second time. The product 
now includes the sweetsmelling, oily attar in 
the form of little globules, but still contains a 
quantity of water. By placing it in small vessels, 
the oily attar comes to the top and is separated 
from the water by dipping it with a spoon. Two 
other processes for extracting perfumes, known 
as enfleurage and maceration, are employed to 
some extent. 

The process known as enfleurage consists of 
putting a layer of grease, such as suet or lard, 
in a small box and placing the fresh blossoms 
of flowers on the grease. The box is carefully 
closed and allowed to stand about 24 hours and 
fresh flowers are added every 24 hours for sev- 
eral weeks, when the fat becomes filled with the 
perfume of the flowers and, after melting and 
straining, it is ready for use. The process of 
maceration consists of placing flowers in oil or 
melted fat for a few hours, when the fat is heated 
and the flowers are strained out. New flowers 
are added from time to time until the grease 
is highly perfumed, when the product is bottled 
for use, or the oil may be melted and combined 
with alcohol, by which volatile oil is extracted. 
Such flowers as the tuberose and jasmine are 
injured by heating and their perfumes are ex- 
tracted- by enfleurage, while in some cases both 
processes are employed. The manufacture of per- 
fumes is an extensive industry in France, Ger- 
many, England, and many cities near the Med- 
iterranean. Lavender is produced in large quan- 
tities in England, Nice leads in the production 
of violet and mignonette, and Cannes is a cen- 
ter for manufacturing perfumes from the jas- 
mine, rose, and tuberose. The development of 
organic chemistry has resulted in determination 
of the components of oils and the synthesis of 
many pure aromatic compounds which greatly 
facilitate the perfume compounder's art. 

Pergamum  (párga-müm), a city in the 
northwest of Asia Minor. In Greck legend, its 


PERICARDIUM 


founding is connected with Telephus, the son 
of Hercules. Although of no great importance 
in its early stages, it was nonetheless large enough 
to strike its own coins before it actually began 
to play a larger role in the 3rd century ».c. It was 
only under its Kings Eumenes I (263-241) and 
Attilus I (241-197), who conquered the Gauls, 
that it achieved historic significance. The climax 
of its power was reached when Eumenes II 
(197-159) associated his country with the Ro- 
mans. It was during this period that the great 
works of architecture and sculpture, which made 
Pergamum so famous, were created. 

The city was similar in construction to Athens, 
being built under the protection of a high hill 
on which its acropolis (citadel) was located. 
Here were erected Pergamum’s wonderful tem- 
ples, the ruins of which are still partially pre- 
served, among them the famous altar of Zeus, 
which was moved and re-erected in its entirety 
within the Pergamum Museum in Berlin, Ger- 
many. The walls of this altar are covered by 
a frieze in relief which ranks among the greatest 
works of later Greek (Hellenistic) art and its 
style became so prominent that archeologists speak 
of the independent Pergamanian school. 

At the end of the 2nd century, Pergamum be- 
came entirely Roman and flourished through the 
next three centuries, Still later it became one 
of the few early seats of Christianity. See also 
Greece; Hellenism. 

Peri (pé’ri), a being mentioned in Eastern 
legends as immortal, but who is excluded from 
Paradise. He is said to have descended from 
fallen spirits, and was thought to occupy a posi- 
tion midway between angels and demons. Many 
interesting fables mention peris in various rela- 
tions, and belief in them is enjoined upon the 
Mohammedans by the Koran. Generally both 
grace and beauty are attributed to spirits of this 
class, when they are represented as female, though 
generally they are regarded as both male and 
female, When spoken of as male beings, they 
personify strength and skill in administering 
to the wants of mankind. 

Pericarditis (pér-i-kür-di'tis), in medicine, in- 
flammation of the pericardium (q.v.), sometimes 
occurring after or in connection with such afflic- 
tions as rheumatic fever, Bright’s disease, etc. 

Pericardium (péri-har’di-im), the name of 
the sac which surrounds the heart. It is conical 
and membranous and consists of two layers. The 
external layer has many interlacing fibers, which, 
at the upper end, are closely interwoven with 
the external coats of the larger blood vessels, 
while the internal layer is composed of serous, 
lining membrane. A thin lubricating serous fluid 
is secreted by the pericardium, which serves 
to prevent friction and facilitates the movement 
of the heart. 
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Pericles (pér’i-kléz), the most famous states- 
man of ancient Greece, born soon after 500 B.C., 
in Athens; died of the plague in 429 ».c. His life 
was influenced by the most favorable conditions. 
First, he was the son of a famous father, Xan- 
tippus, who was the victor of the famous battle 
of Mycale (479 s.c.) over the Persians; secondly, 
he had a fine physique which enabled him to 
stand a tremendous amount of physical strain, 
and he had an excellent ability to assimilate the 
ideas of important thinkers. Thus, he studied 
with the leading philosophers of his time, in- 
cluding Senon, Anaxagoras of Clazomenae, and 
Protagoras. This equipped Pericles to acquire, 
when still young, a position of intellectual and 
political leadership. among the Athenians. Even 
his personal reticence and aristocratic attitude 
Proved to be no obstacles. After he had fought 
with Cimon (q.v.), he went into politics, con- 
sciously taking a stand as the representative of 
democracy, in contrast to the oligarchic (g.v.) 
attitude of Cimon. Pericles wanted to spread 
knowledge and physical wellbeing among all 
the citizens of Athens, and joined with all poli- 
ticians who fought for pure democracy in 
Athens. Thus he supported the endeavors of 
Ephialtes to confine the power of the Areopagus, 
he introduced salaries for judges and soldiers 
(who had not been paid before), public kitchens, 
etc. In foreign politics, he fought for the su- 
premacy of Athens over the other Greek city- 
states, e.g., Sparta, and he achieved the exile of 
Cimon who was favorably inclined toward Sparta. 


Pericles' political adversary Cimon, however, was 
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recalled four years later, but only as military 
leader; political affairs were left to Pericles who 
meanwhile had become the sole political leader 
of the Athenians. Before Cimon's recall, Pericles 
himself had fought with Sparta against Aegina, 
Cyprus, and Egypt. When Cimon died in 449 sc. 
"Thucydides became his successor as leader of the 
aristocratic group. However, he was exiled in 
444 B.c., and Pericles once again was the sole 
ruler of Athens on a broad democratic basis. 
Pericles did not relinquish his power until his 
death. 

Although Pericles had looked forward to a 
political union of all Greek states—after he had 
achieved peace for 30 years between Athens and 
Sparta—the Peloponnesian War broke out (431 
B.c.), much against his intention. ; 

It was Pericles’ pride that under his leadership 
Athens had reached a cultural climax, During 
his time, the Acropolis, with the Parthenon and 
the Erechtheion, had been erected, the greatest 
accomplishment of Greek architecture in the 
classical period. He commissioned Phidias, the 
greatest Greek sculptor, for the statue of the 
Athena Promachos and others. Polygnotos, a 
painter of equal fame, decorated public we 
ings. The dramatists Aeschylus, Sophocles, ant 
Euripides wrote their famous works, and E 
tophanes created his comedies. Herodotus 2 
"Thucydides wrote their great histories, and the 
philosophers Anaxagoras of Clazomenae, Eni 
pedocles, Democritus, and Protagoras joine 
with Socrates in lifting Greek philosophy to an 
unprecedented height. The age of Pericles ys 
therefore always been considered as the m 
fortunate of all periods of Greek history, Et 
the works of figurative arts, literature, and P 
losophy created at this time have been eon 
ered the high points of Greek civilization. Th! 
so-called “classical period” owed its foun 
to the administration and truly democratic pu 
lic spirit of Pericles. E 

Periodontia (péri-ó-don'shi-à). See Dents 
try. f 
Sporn (pe-rim’), an island in the strait of 
Bab el Mandeb, between Arabia and Africa. F 
area is 5 sq. m. Politically a part of the Britis 
colony of Aden (q.v.), the island has little in 
trinsic importance except for its position at the 
entrance to the Red Sea. It was first occupi 
by the British in 1799 and was ceded to Great 
Britain in 1857. The island had an active oy 
largely devoted to supplying coal for ships, whic 
was closed in 1936. 

Population, ca. 360. 4 à 

Periodical (pérzód'ikal), any serial publi 
cation, weekly, monthly, or quarterly, with the 
exception of newspapers. Periodicals range from 
the cheap "pulps" of poor fiction, such as MES 
detective, and mystery magazines, to more schol- 
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MINERALS AND STRATEGIC ORES 

1. Dioptase (Copper Silicate) S. W. Africa 2. Crocoite (Lead Chromate) Tasmania 
3. Azurite and Malachite (Copper Carbonates) Arizona 4. Quartz (Silicon Dioxide) 
Arkansas 5, Rhodochrosite (Manganese Carbonate) Colorado 6. Fluorite (Calcium 
Fluoride) Cumberland, Eng. 7. Calcite (Calcium Carbonate) Joplin, Mo. 8. Man- 
ganotantalate (Manganese Iron Tantalate) Brazil 9. Wulfenite (Lead Molybdate) 
Arizona 10. Carnotite (Potassium Uranium Vanadate) Colorado 11. Hematite (Iron 
Oxide) Cumberland, Eng. 12. Uraninite [Pitchblende] and Gummite (Uranium Oxide 
and Silicate) india (Chemical compound of mineral in parentheses) 
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arly magazines and reviews, which may cover 
all branches of learning, religion, literature and 
art, politics, industry, professions, etc. A 

The first periodical published in America was 
the General Magazine published by Benjamin 
Franklin (q.v.), in 1741, in Philadelphia, Pa. Of 
the carly magazines, the most notable were the 
Pennsylvania Magazine (1775), edited by Thomas 
Paine (gw.), and Noah Webster's American 
Magazine (1787). In the early rgth century, a 
number of magazines of high quality were 
founded, the most important of which were: 
the Port Folio (1801-27), edited by Joseph Dennie 
(nicknamed the “American Addison"), which 
was devoted to pure literature; the North Ameri- 
can Review (1815), which had a list of well- 
known contributors and was the organ of 
Harvard scholars; the U.S. Literary Gazette 
(1825-27), to which Longfellow (q.v.) con- 
tributed; the Pioneer (1843), containing tales by 
Poe (q.v.) and Hawthorne (q.v.); and The Dial 
(1840-44) which was edited by Margaret Fuller 
(4.v.), George Ripley, and Ralph Waldo Emer- 
son (q.v.). In 1821 began the publication of the 
Saturday Evening Post which has continued until 
the present. 

The roth century also saw the rise of the gen- 
erally circulated, nationally known monthly: 
Graham's Magazine (1826), with Poe as literary 
editor; Godey’s Lady's Book (1830), and the 
Southern Literary Messenger (1834), edited by 
Poe, and Frank Leslie's Illustrated Newspaper 
(1855). In 1850, Harper's New Monthly Magazine 
caused a revolution in periodicals by its new 
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feature of serials of famous fiction. Soon after 
(1857), another well known periodical was 
founded in Boston, the Atlantic Monthly. That 
same year saw the launching of Harper's Weekly 
(1857-1916), an illustrated periodical in which 
the famous political cartoons of Thomas Nast 
(g.v.) appeared. A new era was inaugurated in 
the nineties by a better type of illustrated maga- 
zine and by the appearance of the magazine 
designed to appeal to women: Ladies' Home Jour- 
nal (1883), Cosmopolitan (1886), McClure's 
Magazine (1893-1933), Collier's (1887), Liberty 
(1924). In 1922, the Reader's Digest began an- 
other new type of periodical, when it published 
condensations of important and interesting articles 
which had recently appeared in other magazines. 
Time, with its witty and vivid presentation of 
news, which has exercised great influence on 
American journalism, was founded in 1923. Later 
the Time organization launched two other maga- 
zines: Life (1936), having bought its name from 
the former humorous weekly, was devoted pri- 
marily to carrying the news in pictures, and 
Fortune, designed to appeal to businessmen. 
These magazines have given rise to a host of 
similar periodicals, of which the best known 
are Newsweek, resembling Time, and Look, on 
the pattern of Life. 
ES 
FIRST ISSUE OF THE NEW YORKER 

“Eustace Tilley,” drawn by Rea Irvin, is The New 
Yorker's idea of itself. Designed in 1925 for the first 
issue, Tilley has since appeared on the cover of every 
February anniversary issue 
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The 2oth century saw a vast multiplication of 
periodicals, Among the better-known modern 
periodicals, apart from those already mentioned, 
are: American Journal of Public Health, Ameri- 
can Mercury, Asia, Better Homes and Gardens, 
Business Week, Journal of Political Economy, 
Catholic World, Current History, Education, 
Foreign Affairs, Foreign Policy Reports, Forum, 
Harvard Law Review, House and Garden, Na- 
tion, New Republic, New Yorker, Political Sci- 
ence Quarterly, Saturday Review of Literature, 
Scribner's Magazine, Survey Graphic, Yale Re- 


` view, Virginia Quarterly, National Geographic, 


Woman's Home Companion, International Af- 
fairs. 

Coincidental with the rise of periodicals de- 
voted to general diversion and entertainment has 
been the rise of the trade magazine. Today almost 
every profession or trade has one or more peri- 
odicals covering happenings and progress in it. 
Examples of these special periodicals are Editor 
and Publisher, a review of events in the news- 
paper world, and the Rural New Yorker, and 
lowa Homestead and Wallace's Farmer, cover- 
ing agriculture; Science Digest, Popular Science, 
and Popular Mechanics exemplify an important 
type of specialized periodical which has de- 
veloped in conjunction with the tremendous 
advances in the technical and scientific fields. 

Something new appeared on the literary hori- 
zon in the 2oth century in the form of the little 
magazine. Symbolic of the revolt of artists and 
writers against what they considered provincial- 
ism, the little magazines were designed by and 
for intellectuals. They were sometimes regional, 
and presented political essays, criticisms of liter- 
ature and the arts, and original literary work. 
Among the most outstanding was Poetry (1912), 
edited by Harriet Monroe, who first published 
the poetry of T.S. Eliot (g.v.) and provided a 
showplace for the writings of such other modern 
poets as Amy Lowell (q.v.), Hart Crane (4.v.), 
and Ezra Pound (4.v.). Other little magazines 
were the Dial (1920-29), namesake of the earlier 
transcendental organ, and an influential review of 
the arts: Seven Arts, Hound and Horn, Partisan 
Review, Transition (which was published in 
Paris), and the Masses (1911-17), magazine of 
the political radicals, later succeeded by the New 
Masses. These were typical of the period from 
1900 to the middle 1930's. The years just pre- 
ceding and during World War II saw a new 
revival of the little magazines, as for instance, 
the Southern Review, which lasted for seven 
years, expiring in 1942, and the Kenyon Review 
and the Sewanee Review which, with the still 
current Partisan Review, are the most influential 
today. 

The importance of the little magazines li 
in the fact that although they ave idi dies 


circulation, they have pushed the work of con- 
temporary writers whose themes and styles were 
not acceptable to the large circulation maga- 
zines; they have also pushed the work of Euro- 
peans such as Rimbaud, Proust, and Joyce, whose 
writings have had tremendous impact on the 
course of modern literature. 

Two types of magazine which have a wide 
appeal among children, although read by many 
adults as well, are the "gag" magazine, and the 
comic magazine also called a "comic book." The. 
"gag" magazine is made up of cartoons with 
accompanying humorous lines, or “gags.” The 
comic magazine consists of one long story or 
several stort stories told in the style of the comic 
strip, and usually in color. The effect of the 
comic magazines upon children has been criti- 
cized by many parents and educators who be- 
lieve that the exciting and fantastic nature of the 
stories told is unhealthful. The power of the 
comics as an educational form is attested to by 
the fact that the armed forces have used this 
medium as a means of communicating informa- 
tion. 

America was the first country to institute the 
children’s magazine with The Young Misses 
Magazine, published in Brooklyn in 1806. St. 
Nicholas (1873), and Youth's Companion (1827) 
were the best-known current children’s periodi- 
cals, 

In England the periodical arose in the 17th 
century and reached its peak in the 18th with 
such famous periodicals as the Tatler (1709); 
the Spectator (1711), and the Guardian (1712) 
published by Addison (q.v.) and Steele (q.v), 
and the Examiner, to which Swift (q.v.) cona 
tributed. The most famous magazine of the mid- 
18th century was the Gentleman's Magazine 
(1731) which carried political, legal, historical, 
critical, and other articles. Modern English mag- 
azines include Horizon (1939), Criterion (1922), 
Life and Letters (1928), London Mercury (1920); 
historical and scientific periodicals are the English 
Historical Review (1886), Asiatic Review (1875), 
Law Quarterly (1885); the English Illustrated 
Magazine, and the London Illustrated News att 
the most well known among many magazines 
of that type; Punch is the most famous satirical 
cartoon-type magazine; other well-known maga- 
zines are My Home (1928) and My Garden 
(1934). 

The first Canadian periodical was The Cana- 
dian Magazine (1823). Later appeared L'Ob- 
servateur (1830), The Queen's Quarterly (1893) 
Canadian Forum (1920), Le Canada Frangats 
(1888). : 

Periostitis (pér-i-ds-t7tis), in medicine, an in- 
flammation of the periosteum, the membrance 
covering the bones, 

Peripatetic Philosophy (péri-pa-tét'ik fí- 
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6576-fy), a Greek school of philosophy of the 4th 
century B.C., founded by Aristotle (q.v.) and 
later continued by his disciple and friend, Theo- 
phrastus (q.v.). The name peripatetic was de- 
rived from the philosopher’s habit of walking 
around (in Greek, peripatein) while discussing 
and thinking. Peripatetic philosophy tended to 
emphasize less the metaphysical aspects of 
Aristotelian philosophy, than the problems of 
ethics and of the right form of life. Right be- 
havior is explained by the Peripatetics as the 
exercise of virtue which conforms to reason. To 
behave ethically means to behave reasonably. 
Reason can be attained by logical thinking and, 
in daily life, by leaning on and learning more 
and more about nature. In this study any ab- 
stract speculation must be shunned; reality must 
be the only gauge. In the opinion of the Peri- 
patetics, the human mind (Nous) itself has de- 
veloped from the lowest steps of organic life, 
which already contain it. Beyond this concept, 
the Peripatetics do not answer definitely any 
questions about the character of the human mind. 
Since Aristotle did not answer the ever-present 
question of the immortality of the soul, it was 
left as one of the most important problems of 
the Peripatetic philosophers, who included fol- 
lowers of many different schools. 

Periscope (pér’i-skép), an optical instrument 
for conveying images around corners or to sub- 
merged submarines. The optical system of the 
periscope is similar to that of the telescope with 
the addition of two reflecting prisms to turn 
the light rays at right angles to their initial 
direction. The periscope for submarines is en- 
closed in a telescoping tube which may be ex- 
tended above the surface of the water. Rays of 
light traveling along the surface are reflected 
downward by the top prism and enable an ob- 
server in the submarine to scan the surface. 

Peritonitis (péri-td-nitis), in medicine, an 
inflammation of the peritoneum, the membrane 
which covers the abdominal organs. It is usually 
caused either by a sepsis or by a mechanical 
perforation of the peritoneum. It can result from 
appendicitis or indirectly through the diaphragm 
as a consequence of pneumonia. 

Peritonsillitis (pér'i-ton’ si-li-tis). See Quinsy. 

Perjury (perjáry), the crime of willfully 
making a false statement while under oath or 
affirmation, or willfully giving false testimony 
material to the issue or point in a case at law. 
To constitute perjury, the oath or affirmation 
must be lawfully administered, the false swearing 
must be willful and corrupt, the matter sworn 
to must be material to an inquiry or investiga- 
tion, and must be before an officer created by 
law or in a proceeding in a court of justice. 
In some states the act of making an affirmation 
about a matter in regard to which a witness has 
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no knowledge is held to be perjury. The pun- 
ishment provided is by fine or imprisonment, or 
both. 

Perkin (pér’kin), sr WILLIAM HENRY, chem- 
ist, born at London, England, in 1838; died in 
1907. He produced the first synthetic dye in 
1856, and a year later established the first aniline 
dye industry at Harrow. Among the synthetic 
dye products which he discovered are alizarin, 
or red madder, coumarin from the tonka bean, 
and cinnamic acid from benzaldehyde. The last- 
named process is known as the Perkin reaction 
He conducted researches on the chemical changes 
effected when polarized light is rotated in a 
magnetic field. Perkin received many scientific 
honors and was knighted in 1906. 

Perkins (pér’kinz), eti. See Landon, Melville 
De Lancey. 

Perkins, Frances, former Secretary of Labor, 
born at Boston, Mass., Apr. 10, 1882. She was 
graduated from Mt. Holyoke Coll. and attended 
the universities of Chicago, Pennsylvania, and 
Columbia. Early interested in the problems of 
labor, she served as secretary to the Research and 
Protective Assn. (1907-09), later holding posi- 
tions with the Consumers’ League, the New 
York State Factory Commission, and the New 
York Council of Organizations for War Service. 
She was a member of the State Industrial Board 
(1923-28), when she became Industrial Com- 
missioner at the head of the State Dept. of Labor. 
In 1933, President F.D. Roosevelt appointed her 
Secretary of Labor, and she thus became the first 
woman in the history of the U.S. to hold a cabi- 
net position. Early in the Truman administra- 
tion, she resigned, and in 1946 joined the fac- 
ulty of Radcliffe Coll., Mass. Later in 1946, she 
was appointed to the U.S. Civil Service Com- 
———————— 


FRANCES PERKINS 
= Courtesy Viking Press, N. Y. 


PERM 


mission by President Harry S. Truman. Although 
married to Mr. Paul Wilson of New York, she is 
publicly known by her maiden name. She is the 
author of several books on labor, problems and, 
in 1946, published “The Roosevelt I Knew,” a 
portrait of the late President. 

Perm (pérm), former name of wororov, a 
city of the U.S.S.R., located 720 m. £. of Moscow, 
at the head of navigation on the Kama River. An 
important junction on rail routes between Siberia 
and Central Russia, its numerous products in- 
clude phosphate fertilizers and electrical goods. 
It has a state university and a polytechnic insti- 
tute. During the Russian Revolution (1917), 
Perm was temporarily held by White Russian 
forces. Population, over 250,000. 

Permanent Court of Arbitration (pér/mg- 
nent kórt òv ür-bitrà'shün). See Arbitration; 
United Nations. 

Permanganates (pér-mang’ ga-nats), salts of 
permanganic acid (HMnOs4). The acid itself: has 
been found only in solution, Potassium perman- 
ganate, prepared from the ore pyrolusite (MnO2) 
and potassium hydroxide (KOH), is the most im- 
portant permanganate, It is a deep-purple crystal- 
line solid, which gives an intensely purple solu- 
tion in water. Like all permanganates, it is a 
strong oxidizing agent, and for this reason it 
is used as a disinfectant, as a wood preserva- 
tive, and in water purification. Because potas- 
sium permanganate. liberates oxygen easily, it 
should be kept away from all combustible ma- 
terial, 

Permanganic acid, although it has never been 
isolated, has been shown to be a strong acid and 
can Be prepared by dissolving the oxide Mn2Or 
in water. Like other permanganates, it is purple. 
See Antiseptics; Bleaching. 

Permian, a period or system of the youngest 
major geologic subdivision of the Paleozoic era 
(q.v.). The period was named by Murchison in 
1841 for rocks exposed on the western flank of 
the Ural Mtns. in the Russian Province of Perm, 

This period existed for approximately 25,000,- 
000 years and is noted for widespread aridity and 
glaciation. Some volcanic activity occurred, how- 
ever, 

For plants and animals the Permian period 
was a time of crisis. Living conditions were 
especially difficult for plants due to rapid fluctu- 
ations of extreme climatic conditions, Many pre- 
vious plant forms died out, and plants that were 
more adaptable to severe climates appeared. In- 
sects and animals were abundant. Many of the 
vertebrate animals were capable of surviving on 
land or in water, 

Rocks deposited during the Permian period in 
the U.S. occur in large areas in the western part 
of the country from the Great Plains to the Pacific 
Ocean. The most complete section of the Permian 


PERON 


system in the U.S, is in western Texas and south- 
eastern New Mexico, where about 7,000 ft. of: 
sedimentary strata accumulated. Sedimentary 
rocks of Permian age also occur in southeastern 
Ohio, southwestern Pennsylvania, and -north- 
western West Virginia. Among the important 
economic products found in strata of Permian 
age are oil, copper, coal, rock salt, potash, and 
rock phosphate. 

Permutation (pár/má-tZ'shin), as used in 
mathematics, refers to a set of elements selected 
in a definite order from a larger set, or from 
a set of the same size. For example, the per- 
mutations of two letters that can be selected 
from the four letters a, b, c, d are ab, ac, ad, ba, 
bc, bd, ca, cb, cd, da, db, dc. Thus the number 
of permutations in this case is 12. If permuta- 
tions of r elements each are selected from a set 
containing n elements (n = r), then the number 
of permutations that can be formed is denoted 
by nPr, and its value can be computed from the 
formula 

nPr = n(n — 1) (n—2) (n — 3) «1. 
(2 —r+2) (n—r+1). 
When n =r this formula becomes 
nPn = n(n — 1) (n — 2) (n—3) ...3'2' 1L 
This product is the product of n by all of the 
integers smaller than 7, and it is usually denoted 
by n! or|n_, read "factorial n.” : 

The entire theory of permutations is based 
on the fundamental principle of choice which 
may be stated as follows: If one of two inde- 
pendent events can be done in a ways and the 
second can be done in 4 ways, then the two 
events can be done in succession in a X b ways. 
As an illustration of this fundamental principle, 
consider a railroad trip from San Francisco to 
New York City with a stopover in Chicago. If 
there are three railroads between San Francisco 
and four between Chicago and New York City, 
the trip could be made in 12 different ways, since 
for each of the three choices of the first railroad 
there are four choices of the second railroad. See 
also Combination. k 

Pernambuco (pér-nam-boo'kó), a state in 
northeastern Brazil, bordered on the £. by the 
Atlantic Ocean. It produces sugar cane, tobacco, 
coffee, and livestock. The capital is Recife (qv). 
Area, 37,458 sq. m. Population, 1950, 3430630, 

Perón (pá-rón'), juan pominco, President o! 
Argentina, born in Lobos, Argentina, Oct. 8, 
1895. A graduate of the Argentine military 
school, he was an obscure army officer until June 
1943 when he emerged as the leader of the 
"GOU," a clique of army officers, who over- 
threw the regime of Pres. Ramén Castillo. A 
tightly organized military group with totali- 
tarian leanings, the so-called “colonels’ group’ 
dominated the succeeding administrations. About 
a year later, under Pres. Edelmiro Farrell, Perón 
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was minister of war and head of the national 
labor department. His power expanded until, 
toward the end of the, regime, he rose to vice 
president. By capturing the labor vote, Perén 
was clected president in 1946 and re-elected 
in 1951. His attacks on the Church crystallized 
popular opposition, however, and, in September 
1955, a revolt led by the armed forces caused his 
overthrow. Forced to leave Argentina, Perén 
won political asylum in other South American 
countries but mostly for brief periods only. 

Generally, Perón's policies had followed the 
Fascist pattern of unrestricted totalitarian power, 
government control of business and labor, and 
subordination of the individual to the state. 

Argentine-U.S. relations were severely strained 
during Perón's first term and remained uncor- 
dial throughout his regime. 

His wife, EVA DUARTE DE PERÓN (born in Los 
Toldos, Argentina, May 7, 1919; died in Buenos 
Aires, July 26, 1952), a former actress, became 
popular for her social welfare activities for Jos 
descamisados, or "the shirtless ones," the Argen- 
tine lower class. See also Argentina. 

Perov (pyiróf, vassi.z, painter, born in 
Tobolsk, Russia, Dec. 21, 1833; died in Moscow, 
May 29, 1882. After studying art in Moscow, 
Perov went to Paris, where he was influenced by 
the great French realist Gustave Courbet (4.v.). 
Returning to Moscow, he introduced forceful 
realism into Russian art. Perov was highly suc- 
cessful as a painter of portraits and historical 
and genre subjects, notable for facile brush- 
work and a suggestion of social content. 

Peroxide (pér-óksid). See Oxygen. 

Perpendicular Style (per-pén-dik iler), in 
architecture, the name given to the last period 
of English Gothic (q.v.). It began slowly around 
1360 and developed until the 16th century, when 
Renaissance forms began to supersede the Gothic 
style. The principal marks of the Perpendicular 
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style are the fan vault and the substitution of 
applied carving and architectural motifs for 
carved foliage; the vertical tendency is increased 
to the utmost. Two of the best examples of the 
fully developed Perpendicular style are King's 
Coll. Chapel in Cambridge and the Henry VII 
Chapel of Westminster Abbey, both of which 
were finished in the 16th century. 

Perpetual Light (pér-péch’a-gl), a lamp kept 
burning constantly in synagogues, above the 
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A chapel of Westminster Abbey, built in 1503 
ahs Ra a COPI Li Eier a Be 
Ark of the Covenant, in accordance with the 
command “to cause the lamp to burn always” 
(Exodus 27:20, Levitcus 24:2). It is a symbol 
of the eternal light of Judaism. 

Perpetual Motion, a hypothetical state of 
motion able to continue indefinitely. Perpetual 
motion is never actually possible. Perpetual mo- 
tion of the “first kind” requires a machine that 
can spontaneously create its own energy; such 
machines are prohibited by the law of conserva- 
tion of energy (sce Energy). Perpetual motion 
of the “second kind" requires a machine capable 
of extracting energy from a source and com- 
pletely converting it into usable work; such ma- 
chines are prohibited by the second law of 
thermodynamics (q.v.). Many devices have been 
invented that are claimed to produce perpetual 
motion, but none has ever done so. 

Perpignan (pár-pén-yán'), a city in France, 
capital of the department of Pyrénées-Orientales, 
35 m. s. of Narbonne. It is on the Tét River, 5 m. 
from the Mediterranean. Perpignan is a 
trade center for wine, olive oil, fruits, and 
wool; its manufactures include paper prod- 
ucts, silk and woolen fabrics, and leather 
goods. France and Spain contested for 
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its possession until 1659, when it was given to 
France by the treaty of the Pyrenees, Its ancient 
citadel, cathedral, museum, and library, however, 
show a strong Spanish influence architecturally. 
Population, 1954, 70,051. 

Perrault (pá-ró'), cantes, author, born in 
Paris, France, Jan. 12, 1628; died May 16, 1703. 
He was the son of an advocate, received a lib- 
eral education, and in 1651 was admitted to the 
bar at Paris. He practiced law for several years 
and afterward became controller-general of the 
royal buildings. After producing a number of 
literary treatises, he was admitted to the French 
Acad. He soon became involved in controversies 
regarding literary criticisms, in which many of 
the learned men of France became interested. 
Perrault is not famous so much for the invention 
of the subjects of his writings, which consist 
largely of fairy tales, but in adapting them to 
a literary style of much beauty and childlike. 
fancy. His best-known stories include "Blue- 
beard," "Little Red Riding Hood," "Sleeping 
Beauty," "Cinderella," and "Riquet of the Tuft." 
His "Memoirs" were published in 1759. 

Perrin (pé-ran’), Jean Baptiste, physicist and 
chemist, born in Lille, France, Sept. 30, 1870; 
died Apr. 18, 1942. Perrin's first important work 
was his. discovery of the equilibrium between 
the gravitational field and molecular motion in 
colloidal solutions, a discovery which permitted 
a more accurate calculation of atomic size in 
some cases. He also did research on the Brownian 
movement and problems of the electrical con- 
tact potential In 1926 he was awarded the 
Nobel Prize for physics for his work on "dis- 
continuity in the structure of matter, and, . . 
for his discovery of the equilibrium of sedimen- 
tation," 

Perry (pri), county seat of Noble County 
Oklahoma, on the Atchison, Topeka & Santa Fe, 
and the St. Louis & San Francisco R.R.'s, The 
surrounding country is fertile, producing wheat. 
Dairying and the raising of livestock and poultry 
are carried on. There are several producing oil 
fields in the vicinity. Population, 1950, 5,137. 

Perry, sums, author and educator, born at 
Williamstown, Mass., Nov. 26, 1860; died in Ex- 
eter, N.H., Feb. 13, 1954. After studies in the 
U.S. and abroad, he taught at Williams Coll. 
(1886-93), Princeton (1893-1900), and Harvard 
(1907-30) as professor of English. He also 
was editor of the Atlantic Monthly (1899-1909), 
and of the Cambridge edition of Poets, as well 
as the prose of Emerson, Burke, and Scott. His 
original works include “A Study of Prose Fic- 
tion” (1902), “The American Mind” (1912), 
“Carlyle” (1915), “The American Spirit in Lit- 
erature” (1918), “A Study of Poetry” (1920), 
and his memoirs, “And Gladly Teach” (1935). 

Perry, James pz worr, clergyman, born in Ger- 
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mantown, Pennsylvania, Oct. 3, 1871; died Mar, 
20, 1947. He was educated at the Univ, of Penn- 
sylvania and the Episcopal Theological School, 
Cambridge, Mass. After holding rectorships in 
Massachusetts and Connecticut, he served as 
Bishop of Rhode Island (1911-46). From 1930 
through 1937 he was Presiding Bishop of the 
Protestant Episcopal Church. He is remembered 
for his personal graciousness, his appreciation of 
the contribution of the Episcopal Church to the 
cultural life of the U.S., and his clear conception 
of the increasing importance of that church to 
the life of the Anglican Communion. 

Perry, MATTHEW caALBRAITH, naval officer, 
brother of Oliver H. Perry, born in Newport, 
R.I., April 10, 1794; died in New York, N.Y., 
March 4, 1858. He entered the Navy in 1809 and 
took part in the War of 1812, after which he 
captained a merchant vessel. Later, returning to 
active duty in the Navy, he was executive officer 
of a vessel sent (1820) to Africa to help estab- 
lish the American Negro colony later named 
Liberia. A master commandant in 1826 and a 
captain in 1837, Perry commanded the Fulton, 
one of the first U.S. naval steamships. In 1833 
he became second officer of the New York Navy 
Yard; in 1837 a naval apprentice system he had 
developed was adopted by Congress He was 
commander of the naval squadron organized 
(1843) to suppress the African slave trade. In 
the Mexican War (1846-48) he commanded a 
squadron off the Gulf coast and aided Gen. Win- 
field Scott at Vera Cruz. On March 31, 1854, he 
concluded a treaty opening Japan to the West. 

Perry, OLIVER HazAmD, naval officer, born in 
Newport, R.L, Aug. 23, 1785; died at Port of 
Spain, on the island of Trinidad, Aug. 23, 1819. 
He entered the U.S. Navy as midshipman in 
1799, became lieutenant in 1807, and in 1812 
was transferred from a command on the At- 
lantic coast to do duty on Lake Erie under 
Commodore Isaac Chauncey. At Presque Isle 
(now Erie) he was chosen to superintend 
the building of a number of small vessels. His 
squadron fitted up in this manner consisted of 
nine vessels, with which he attacked the British 
fleet under Capt. Robert Barclay, who had a 
flotilla of six vessels of larger size, The squad- 
ron under Perry sailed from Putin Bay on 
Sept. 10, 1813, and on the same day captured 
the entire British flotilla. His announcement of 
the event to the government was his famous 
dispatch: “We have met the enemy and they 
are ours.” Perry was accorded a vote of thanks 
by Congress and the rank of captain was con- 
ferred upon him. This victory was important 
because it caused the British to lose control of 
Lake Erie and they were compelled to evacuate 
Detroit. After the war he served in the Mediter- 
ranean and in 1815 commanded a squadron in the 
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Caribbean Sea. He died of yellow fever, con- 
tracted on a trip up the Orinoco River. 

Perryville (péri-vil), partie or, an engage- 
ment of the Civil War in the U.S., fought at 
Perryville, Ky., on Oct. 8, 1862. Gen. Bragg had 
a Confederate force of 17,000 men and made 
an attack upon a Federal force of 22,000, under 
command of Gen. McCook. The latter were at 
first driven back, but they finally compelled the 
Confederates to retreat through Perryville, and 
during the night they retired from the field, 
The engagement was a strategic victory for the 
Federals, although it is usually looked upon as 
a drawn battle. The Confederates lost 3,450 
men, while the Federals lost 4,200. 

Persephone (pér-séf'ó-né). See Proserpina. 

Persepolis (pér-sép’6-lis), a city of ancient 
Persia, which is famous for its former impor- 
tance and the remarkable ruins on its site. It 
was located in a fertile valley near the confluence 
of the Medus (now Polwar) and the Araxes 
(now Bendemir) Rivers, about 35 m. N.E. of 
Shiraz. Persepolis is the Greek name, its Persian 
name being now unknown. The city was one 
of the capitals of Persia. Its founding is ascribed 
to Cyrus, though some writers think it was not 
the capital until many years after his time, 
and that it became the residence of Darius, 
Xerxes, and Artaxerxes, Many of the leading 
monarchs of Persia were buried here. On its 
site are many remains of marble columns, bas- 
reliefs, huge figures, walls, and other notable 
ruins. Alexander the Great destroyed the city 
in 331 B.C. 

Perseus (per sé-is), in Greek legend, the son 
of Zeus and Danaé, daughter of Acrisius, King 
of Argos, An oracle foretold that a son of Danaé 
would cause the death of Acrisius, and he ac- 
cordingly imprisoned her in a tower of brass, 
but Zeus, by supernatural means, made her his 
bride. Four years later, when Acrisius discovered 
the marriage and learned that a child had 
been born, he promptly ordered that the mother 
and child should be thrown into the sea. Under 
the direction of Zeus, the chest bearing the child 
floated safely to one of the Cyclades, the island 
of Seriphus, where Perseus was protected by the 
king of the island under promise that he would 
slay the Gorgon Medusa and bring her head 
to him, After reaching the dwelling of Medusa, 
near Tartessus,-he cut off her head with the 
sickle furnished by Hermes, and on his return 
liberated Andromeda from a sea monster. 

Pershing (pérshing), john Joseph, Ameri- 
can general, born in Linn County, Mo., Sept. 13, 
1860; died in Washington, D.C., July 15, 1948. 
He was graduated from the U.S. Military Acad. 
at West Point in 1886, was assigned to frontier 
duty, and served in Cuba (1898) during the 
Spanish-American War. After seeing service in 
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the Philippines (1899-1903), he became U.S. 
military attaché in Tokyo (1905-06) and ac- 
companied Kuroki’s army in Manchuria (1905). 
Promoted to brigadier general, he was made com- 
mander of the Department of Mindanao and 
governor of the Moro Province, P.I., where 
he successfully subdued hostile native tribes in 
the insurrection of 1913. In 1916 he led U.S. 
forces sent in pursuit of Pancho Villa, the Mex- 
ican revolutionist, and in the same year, he 
was promoted to major general. Upon the en- 
trance of this country into World War I, he was 
made commander-in-chief of the American Ex- 
peditionary Force (1917-19) and full general 
(1917); his military leadership has been largely 
credited with the ultimate Allied victory. After 
World War I he was made General of the Armies, 
and was the only officer in U.S. military history 
to hold this title. In 1921 he was appointed chief 
of staff of the U.S. Army, holding this post until 
1924, when he retired from active service. His 
memoirs, "My Experiences in the World War" 
(1931), was awarded the Pulitzer Prize for 
history. 

Persia (pér/zhà), a kingdom in the western 
part of Asia, officially called /ram. The name 
Persia is applied locally only to a small prov- 
ince, but for a long time it included the entire 
country. It is bounded on the n. by Russian ter- 
ritory and the Caspian Sea, £. by Afghanistan 
and Baluchistan, s. by the Arabian Sea, and w. 
by the Persian Gulf and Asiatic Turkey. It ex- 
tends about 900 m. from east to west and 700 
m. from north to south. Area, about 628,000 
sq. m. 

Description. The surface consists principally 
of an elevated plateau, much of which is desert, 
and along the western and northern boundaries 
are vast areas broken up by chains of rocky and 
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precipitous mountains, The eastern part is quite 
level, but elevated, and along the Arabian Sea 
and Caspian Sea are tracts of fertile coast plains, 
The general elevation of the interior ranges from 
2,000 to 6,250 ft. above sea level, while the 
Elburz Mts., paralleling the Caspian Sea, rise 
to nearly 20,000 ft, Mt. Demavend being the 
culminating peak. This mountain is a nearly 
extinct volcano, aititude 18,500 ft, and from 
its summit may be seen a vast stretch of coun- 
try. West of the Caspian Sea are the mountains 
of Ararat, and along the Persian Gulf are sev- 
eral ranges that approximate 16,500 ft., includ- 
ing the range known as Kuh-Dinar. In the in- 
terior are two deserts, known as the Great Salt 
Desert, or Dasht-icKavir, in the north central 
part, and the Great Sand Desert, or Dasht-i-Lut, 
in the southeastern section, 

The rivers of the interior are few and unim- 
Portant, and fully two-thirds of the surface is 
Not drained into the sea, but the drainage is 
lost in the sands or swamp lands. Lake Urumiah, 
in the northwest, is the most important body 
of water, but there are fully 30 small inland 
saline lakes, covering a considerable area and 
having no visible outlets to the sea. The Euphrates 
forms a small portion of the western boundary 
and is the only river of importance in navi- 
gation, though the Karun has been improved 
by jetties and canals for small boats. A number 
of small streams flow into the Caspian Sea, 
including the Atrek and the Sefid Rud. 

The climate of Persia varies according to loca- 
tion and elevation. In the central part the sum- 
mers are extremely hot and the winters are cold. 
The region lying adjacent to the Persian Gulf 
has remarkably hot and oppressive summers and 
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ANCIENT PRACTICES STILL PREVAIL IN RURAL PERSIA 
Merchants use the primitive balance scale with stones as weights 


the winters are quite moist. As a whole the rain- 
fall is limited, some regions being particularly 
arid, but along the Caspian and Arabian Seas 
and the Persian Gulf there is an abundance of 
moisture and a dense growth of forest, Among 
the more important trees are the elm, oak, wal- 
nut, beech, cypress, cedar, box elder, and cot- 
tonwood. ; 
Mininc. Though rich in mineral wealth, min- 
ing has not been developed extensively as an 
industry. Turquoises of considerable value are 
obtained in Nishapur and other parts of Khora- 
san, the northeastern province. Salt is obtained 
in large quantities in the region lying inland 
from the Persian Gulf, which contains deposits 
of nickel, iron ore, gypsum, and sulfur. The 
coal fields are chiefly in the northern section 
and the province of Kerman, in the southeastern 
Part, is rich in lead, copper, and marble. Other 
minerals include antimony, cobalt, nitrates, and 
asbestos. The country is rich in petroleum. 
Industries. Agriculture is one of the leading 
industries. It is carried on partly in regions of 
sufficient natural moisture by nature and partly 
in irrigated districts, but the methods of farm- 
ing are crude and primitive. Wheat, barley, 
and rice are the principal cereals. Cotton of a 
superior quality is grown. Considerable amounts 
of silk are produced in the plains bordering on 
the Caspian Sea. Tobacco of a superior quality 
is grown for export. The poppy was introduced 
in 1864 and is cultivated as a source of opium in 
the southern provinces. Fruits of all kinds thrive, 
but the larger share of attention is given to 
dates, grapes, oranges, peaches, and apples. Vege- 
tables of all kinds are abundant and the melons 
of Persia are noted for flavor. Other crops in- 
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clude sugar cane, almonds, madder, and indigo. 

Stock raising is an important source of wealth. 
Large herds of domestic animals are pastured 
in the arid regions of the interior, vast tracts 
of which are suited for grazing. The horse of 
Persia is held in high esteem both for cavalry 
and ordinary draft purposes. Sheep and goats 
are grown on a large scale, the former for’ wool 
and the latter for meat and milk. Other animals 
include cattle, camels, mules, and swine. Fishing 
is carried on extensively off the shores of the 
Caspian Sea and the Persian Gulf. 

Manufacturing is confined chiefly to artistic 
fabrics and textiles made of cotton, silk, and 
wool. Persian carpets are celebrated in the mar- 
kets of the world and not less than 30 standard 
varieties are exported. Woolen shawls are made 
of the hair of goats, the work being done almost 
entirely by hand. Velvets, embroidery, and silks 
of fine grade are produced. Considerable quan- 
tities of caviar are prepared from the sturgeon, 
sterlet, and other fishes. Earthenware, rugs, uten- 
sils, jewelry, glass, and carvings are made to a 
considerable extent. 

TRANSPORTATION AND Commerce. A railroad 

line is now in operation from Teheran to the 
Caspian Sea, and this line has been supplemented 
by the Trans-Persian line finished in 1938. While 
numerous national highways are maintained, 
only a few are improved by substantial bridges 
and extensive grading. A large majority of the 
inland trade is carried by caravans, for which 
purpose the camel is used extensively. About 
13,500 m. of telegraphs and many lines of tele- 
phones are in use. 
; Tabriz, about 80 m. from the Russian frontier, 
is the leading commercial center. Teheran has 
a large inland trade. Bendu Abbas and Bushire, 
Caspian Sea, are the principal ports. Cotton and 
on the Persian Gulf, and Meshed-i-Ser, on the 
woolen fabrics, sugar, breadstuffs, metal wares, 
and machinery are the principal imports. The 
exports include raw cotton and wool, rice, fish, 
fruits, cocoons, gums, opium, tobacco, livestock, 
and precious stones. 

Education. Education in the country has been 
greatly improved in recent years. Instruction 
under the old system was, for the most part, 
religious. At the Teheran Univ. there are sev- 
eral foreign instructors and native teachers who 
have studied abroad. All schools are supported 
by the government except the religious schools, 
Which are kept up by endowments. 

A Government. The government is a constitu- 
tional monarchy dating from 1906, and the Shah 
is the chief executive. He is assisted by a min- 
istry of 12 members, who officiate under the 
direction of a grand vizier. Legislative authority 
is vested in a senate of 60 and a national council 
of 156 members. The former are appointed by 
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the crown and the provinces and the latter are 
elected by popular suffrage. For the purpose of 
local government the country is divided into 
10 ustáns. The Shah holds his office by heredity 
and has the power to appoint the governors 
of the provinces. The priests have a large in- 
fluence in governmental affairs and justice is 
generally summarily administered. It has a small 
standing army and a small navy. Revenue is raised 
principally from the mines, fisheries, customs, 
and various concessions. 

INHABITANTS. A large proportion of the rural 
population consists of nomadic tribes of Kurds, 
Turks, Arabs, and Lurs. However, the inhabi- 
tants consist chiefly of Iranians, or pure Persians, 
and the Turkish and Tartaric tribes known as 
Turanians. The people may be divided into 
dwellers in villages and towns and dwellers in 
tents, During the hot summer months many 
of the richer families take up their residence in 
the mountains, where they have summer homes, 
The religion is almost exclusively Mohammedan. 
Those not Moslem in faith include principally 
Jews, Armenians, and Nestorians. The percentage 
of Europeans in the country is small. In 1935, 
the population was estimated at 15,055,115. Tehe- 
ran, in the north central part, is the capital. 
Other cities include Tabriz, Ispahan, Meshed, 
Kerman, Balfrush, Yezd, Resht, Shiraz, and 
Kashan. 

LANGUAGE AND Literature. Many different but 
closely related dialects are spoken in Persia. The 
Iranian language is used most extensively. It 
includes a number of dialects and is grouped 
with the Aryan or Indo-European division of 
languages. The Zend-Avesta, the oldest writing, 
is the sacred book of the Parsees (g.v.) and dates 
from the time of Zoroaster, though at present 
only a portion of the original is extant. Other 
writings include the Gathas, dating probably 
from the period between 1200 and 1000 B.C., 
which constitutes a part of the sacred Zoroaster- 
ian literature in a language closely allied to the 
Sanskrit of the Vedas, The language afterward 
became greatly modified, as is shown by the 
cuneiform inscriptions on monuments dating 
from the time of Cyrus. With the Mohammedan 
conquest other changes in language and litera- 
ture occurred, but in the gth century A.D. Persia 
again rose to importance, and continued as a 
predominating influence until the Mongols over- 
ran the country and destroyed much of its treas- 
ures in wealth and literature. 

Modern Persia dates practically from the ascent 
of Ismail Sufi, and since that time the modern 
Iranian language has been gradually develop- 
ing. The Arabic characters are used in writing, 
but four letters have been added. Persian lit- 
erature is rich in poetry, biography, and his- 
tory. Rudagi, who flourished about the middle 
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of the roth century, is the father of Persian 
poetry, and Tabari, of about the same period, 
is the first great historian, Ausari, author of 
“Mamik and Asra,” and Firdusi, author of the 
national epic, “Shah-Nameh,” flourished in the 
tith century. Omar Khayyám (died 1123) wrote 
the celebrated lives of saints, entitled “Pend- 
Nameh,” and the well-known book of poetry, 
“Rubaiyat.” Sadi, the great didactic poet, flour- 
ished in the 13th century, and Hafiz, the most 
captivating of Persian Poets, wrote in the 14th 
century. Ferishtah, who lived in the early part 
of the r7th century, wrote historical works of 
great value. 

Many of the legends of Persia have been 
translated into numerous European languages. 
The Persian drama is the most noted extant in 
Asiatic countries, Much knowledge of astronomy 
Was obtained from the Arabs, but original works 


tury. Ferid Ghafer Khan, who enriched literature 
by collections of Oriental fairy tales,~is among 
the latest of note. Within Iecent years many 
translations have been made from European lan- 
guages. 
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Art. Persian figurative art—sculpture, paint- 
ing, and applied arts, especially tiles and rugs— 
has always had a very distinct character. Origi- 
nally it developed from Babylonian art and dur- 
ing the flowering of Persian civilization, between 
the 7th and 3rd centuries s.c, important archi- 
tecture and relief sculptures were created, espe- 
cially in Persepolis, whose ruins are still pre- 
served. From the moment the Persians came in 
contact with Greek civilization, Greek art began 
to influence Persian artists and when Alexander 
the Great (q.v.) conquered Persia (331 3.c.), he 
found a style which represented a fusion of char- 
acteristic Persian art and Greek influences, 
Toward the end of the Middle Ages, Persian 
artists created wonderful miniatures (q.v.) and 
Persian weavers wove rugs which are among 
the most cherished art treasures of all times, be- 
cause of the variety of their patterns and the 
richness of their colors. Equally beautiful were 
Persian tiles and other kinds of earthenware. The 
characteristics of Persian style in all its varia- 
tions through the centuries are a subtle feeling 
for design and pattern, a strong tendency toward 
decorative effects, and the ability to convert nat- 
ural motifs—such as animals and flowers—into 
sophisticated ornamentation. , 

History. The history of Persia begins several 
thousand years before the Christian era, but the 
earliest data are wrapped in doubt and tradi- 
tion. Originally, the country was limited to a 
small tract along the northern shore of the Per- 
sian Gulf. Later it became part of the Assyrian 
Empire, but in 708 s.c. an empire was established 
under Dejoces, The sovereigns eventually united 
in the kindred tribes and subdued all of Assyria. 
Cyrus, about 558 s.c., rebelled against the Medes 
and by his successes made the Persians a pow- 
erful nation. The boundaries were extended to 
include Syria, Palestine, Mesopotamia, and d 
Minor, and he became known as the founder o 
the Persian Empire. His son, Cambyses, succeeded 
to the throne in 529 ».c., and during his reign o! 
seven years conquered Egypt, Tyre, and Cyprus. 
Darius I annexed Macedonia, Thrace, and a part 
of India. Xerxes I became the ruling sovereign 
in 485 s.c., and was succeeded by Artaxerxes I 
in 465 ».c., the latter ruling until 425 s.c. There- 
after internal strife began to divide the bur 
and in 330 s.c. Alexander the Great, King ol 
Greece, conquered all of the former provinces 
of Persia and made them a part of Greece. | 

With the death of Alexander, in 323 B.c., Persia 
was divided into several provinces, but the greater 
part was governed by Seleucus, the general of 
Alexander, and later by his successors, the Seleuci- 
dae. Subsequently a long line of dynasties gov- 
erned the country, during which time it was 
visited by successive wars that destroyed its 
former glory and tended greatly to lessen the 
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population. The Arabians under Caliph Omar 
conquered Persia in 636 A.D., after which the re- 
ligion of ancient Persia became supplanted by 
Mohammedanism. In 1387 Tamerlane conquered 
Persia with a horde of Mongols and extended 
his reign from Hindustan to Asia Minor. At 
his death, in 3405, the country came under the 
dominion of the Turkomans, who reigned until 
1501, when they were succeeded by Ismail Sufi. 
The latter pretended to be a descendant from 
Ali, son-in-law of Mohatamed, and assumed the 
title of Shah. 

Teheran was made the capital of Persia in 
1796, when Futten Ali removed his residence 
to that city. This sovereign ‘carried on a dis- 
astrous war against Russia and jn 1828 was obliged 
to cede all of Persian Armenia to the Czar. 
He was succeeded by Mehemet Shah in 1834, 
whose reign was uneventful and he died in 
1848, when Nasr-ed-Din became the ruling sov- 
ereign. In the meantime a dispute arose with 
the British regarding the sultanate of Herat, 
which was ceded to the latter in 1857, but sub- 
sequently some territory formerly belonging to 
Oman was annexed. The shah was assassinated 
at Teheran, in 1896, and Muzaffar-ed-Din was 
proclaimed the sovereign. He not only reduced 
the taxes and instituted important reforms, but 
in 1906 subscribed to a constitution, the first in 
the history of the country. By this act the nation 
passed from an absolute to a representative gov- 
ernment, On Oct. 31, 1925, the national assembly 
called Majlis (elected every two years) deposed 
the Shah (king), Sultan Ahmad, and his Kajar 
dynasty. On Dec. 13, 1925, the assembly elected 
Riza Khan Pahlevi as Shah of Persia, making 
the crown of Darius hereditary to his family. 
For historical developments after 1935, see Iran, 
Official name for Persia since that date. 

Persian Gulf (pér/zhan gülf), an inlet from 
the Indian Ocean, situated between Persia and 
Arabia, and connected with the Arabian Sea 
by the Strait of Ormuz. It is 575 m. from north 
to south, and about 185 m. wide. Within the 
gulf are a number of islands, including Ormuz 
and the Bahrein Isles. The shores are generally 
rocky, except in the northern part, where the 
Euphrates and Tigris enter by a vast delta. Both 
the fin and pearl fisheries are abundant. The 
gulf is valuable for navigation. Bushire is the 
principal seaport. The tide rises 12 ft. at the 
Strait of Ormuz. In ancient times the Persian 
Gulf was known as the Sea of Babylon. 

Persian Lamb (Zam), the skin of lambs of 
the black or caracul sheep. The pelts, used for 
fur, vary greatly in quality, depending on size, 
tightness, and luster of the curl. 

Persigny (pér-sé-nyé’), JEAN GILBERT VICTOR 
FIALIN, Duc DE, French statesman, born Jan. 11, 
1808; died Jan. 13, 1872. A lifelong supporter 
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of Louis Napoleon (q.v.), he participated in the 
revolution of 1830 and in a military uprising at 
Strasbourg in 1836. He was largely responsible 
for the election of Napoleon as president of the 
Republic in 1849, and he was one of the promi- 
nent leaders of the coup d'état of Dec. 2, 1851. 
Thereafter he served as minister of the interior 
(1852), ambassador to London (1855), and again 
as minister of the interior (1860). 

Persimmon (pér-sim’miun), a tree of the 
ebony family, sometimes called the date plum. It 
is native to Asia and was introduced to England 
before 1629. The American persimmon is native 
to the region, extending from Indiana to the 
Gulf of Mexico. It attains a height of from 25 
to 60 ft., and yields a plumlike fruit about an 
inch in diameter. The fruit is much smaller than 
that of the species found in Asia. It has from 
six to eight seeds and is astringent and bitter 
to the taste until it is made sweet and mellow 
by frost. The fruit is edible. Tonics and astrin- 
gents are prepared from the bark of the tree. 

Personal Equation (7er sin-al &hwá'shün), 
in psychology, the influence of the individual per- 
sonality upon observation. This personal equation 
differs greatly in different personalities, especially 
as to visual speed, intensity, and interpretation. 
A margin for personal equation is usually allowed 
in scientific observations. 

Personality (pér-sii-nal'i-ti), in psychology, 
the integral character or individuality of a per- 
son; the way in which he tends to act toward 
others and toward himself, Personality is the 
sum total of one’s physical, mental, and emotional 
make-up, molded by heredity, environment, and 
personal experience. Different cultures produce 
different personality structures. The personality 
which is most congenial with the total range of 
institutions within a given culture is known as 
the basic personality structure. Some important 
aspects which should be considered in an evalua- 
tion of personality are intellectual resources, emo- 
tional tendencies and temperament, volitional 
and action tendencies—interests and strivings, 
standards and morals, attitude to one's body and 
the instinctive desires, attitude toward material 
things, the ability to deal with oneself, social 
needs and adjustment to the group, and insight 
concerning the individual’s assets and handicaps 
and his own realization thereof. 

The word personality is also often used to 
signify an individual with one or more outstand- 
ing and noteworthy qualities or abilities. See also 
Psychiatry. 

Personal Property (prép’érty), the name 
applied to every kind of property which is not 
real estate, such as furniture, jewelry, livestock, 
money, and stocks and bonds. Title to personal 
property may be acquired by an agreement be- 
tween the parties, but the contract need not to 
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be completed before an officer of the law, as is the 
case in transferring real estate by deed or other- 
wise, In some states personal property cannot be 
held as acguired by purchase, unless the possession 
passes from the seller to the purchaser. Where the 
possession does not change hands by reason of a 
sale, it is often necessary in most cases to have a 
bill of sale properly acknowledged and recorded. 

Perspective (pér-spék’tiv), the art of repre- 
senting on a plane surface objects as they appear 
to the eye from any determinate point of view. 
All the points of the surface of a body are visible 
by means of luminous rays which proceed from 
these points to the eye. As we look out of a 
window, the glass may be considered the inter- 
secting plane, and, if we draw or paint upon the 
glass the objects visible through it, we produce 
in the painting a true perspective. However, only 
one eye must be used, as each eye, having its own 
view, sees the objects in a different place on the 
plane of the glass. Since no objective or pictorial 
painting can be entirely satisfactory without cor- 
rectness of perspective, it will be seen that per- 
spective is intimately connected with painting and 
other arts, 

The term linear perspective has reference to 
the effects produced upon the observer by the 
distance and position of the apparent form and 
grouping of objects. On the other hand, aérial 
perspective is confined to the distinctness of ob- 
jects, as modified by light and distance. In the 
contemplation of a landscape, we observe that 
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the objects nearest to us are most distinct in out- 
line and color, but as they recede from the view 
the forms become vague and shadowy and the 
colors lose their intensity and blend together. In 
painting a picture, therefore, to harmonize with 
nature, it must not only be drawn true to per- 
spective, but it must also be colored in reference 
to the proximity of the objects to the spectator. 
This is termed the art of aérial perspective, A 
Projection called isometrical Perspective has been 
devised to aid in giving a perspective effect to 
the drawing of an object and yet enable it to be 
measured by a scale. Isometry is applied both to 
mechanical and architectural drawing. 
Perth (perth), capital of the State of Western 
bon near the Indian Ocean. It is located 
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on the Swan River, about 10 m. n.e. of Free- 
mantle, its port, and is on the Eastern Ry. The 
surrounding country is mining and agricultural. 
Among the principal buildings are the governor's 
palace, the city hall, the Parliament House, an 
observatory, and several schools and churches, 
Clothing, tobacco products, machinery, earthen- 
ware, and canned fruits are among the manu- 
factures. The place was laid out and incorporated 
as a city in 1856. Population, ca. 197,000. 
Perth, a city in Scotland, capital of a county 
of the same name, on the Tay River, 42 m. Nw. 
of Edinburgh. The Tay is crossed by a fine bridge 
of nine arches, 880 ft. long. Perth has a beautiful 
site on the banks of the river, where the scenery 
is beautified by the Grampians and by excellent 
forests and parks. It has extensive railroad con- 
nections, and street railways. Among the manu- 
factures are liquors, machinery, textiles, dyes, and 
utensils. The salmon fisheries of the Tay are 
valuable and much of the product is canned here, 
The city has a number of fine buildings, includ- 
ing the Church of St. John, the King James VI 
Hospital, a penitentiary, the public library, the 
central railway station, and a number of educa- 
tional institutions. It is thought that Perth was 
founded by the Romans. It was the capital of 
Scotland until 1437. Population, over 36,000. 
Perth Amboy (am’boi), a city and port of 
entry in Middlesex County, New Jersey, on the 
Raritan River and Bay, 21 m. s.w. of New York 
City. It is on the Pennsylvania, the Lehigh Valley, 
the Central of New Jersey, and other railroads, 
and on interurban bus lines. In the vicinity are 
valuable deposits of kaolin and fire clay. The 
chief buildings include the public library, the 
high school, and the town hall. Among the manu- 
factures are terra cotta, cork, copper, chemicals, 
tobacco products, oil, and textiles. The city has 
a large trade in cereals and merchandise. It was 
settled by Scots in 1683, and it was incorporated 
as a city in 1784. Population, 1950, 41,330. 
Perthshire (pérth’shér), an inland county of 
Scotland, area 2,493 sq. m.; capital, Perth. The 
Tay, flowing 117 m. through the county to the 
North Sea, is Scotland's longest river. Sir Walter 
Scot's "Lady of the Lake" immortalized the 
region. The Blackfaced breed of Perthshire sheep 
are famous. Wildlife is abundant; dyeing and 
bleaching, flax, jute, cotton, linen, woolens, and 
tartans are the chief industries. In 83 A.D. the 
Romans under Agricola penetrated the region. 
In 1054 Macbeth was defeated at Dunsinane, 
and Robert Bruce was defeated at Methven in 
1306. The Battle of Killiecrankie took place in 
the county in 1689. Population, ca. 120,000. 
Pertinax (pzri-náks), pustius HeLvius, Ro- 
man emperor, born in 126 a.p, the son of a 
charcoal burner. From being a grammar teacher, 
he rose to consul, and was elected (Jan. 1, 193), 
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against his will, to succeed Commodus as em- 
peror. On Mar. 28, 193, he was assassinated in 
a mutiny of troops. 

André Géraud, a contemporary French journal- 
ist and author of articles and books on current 
politics, has used the name as a pseudonym. 

Perturbation (pér-tir-ba’ shin), in astron- 
omy, a disturbance in the movement of the 
planets or other celestial bodies, causing them to 
deviate from their elliptic orbit. These move- 
ments are due to the attraction of other planets 
upon a heavenly body. According to Kepler's 
laws, if a planet were attracted by no body except 
the sun, it would describe an ellipse, with the 
sun in one of the foci, but other planets in the 
solar system cause it to deviate from such an 
ellipse. Perturbations are either periodic or secular, 
the former of which compensate each other, 
while the latter are changes in the form of the 
orbit which go on in the same direction from 
time to time. 

Peru (péróo'), a city in La Salle County, 
Illinois, on the Illinois River, 98 m. s.w. of Chi- 
cago. It is near the Illinois & Michigan Canal and 
on the Chicago, Rock Island & Pacific and the 
Chicago, Burlington & Quincy R.R.'s. The sur- 
rounding country is agricultural, producing 
cereals and dairy products, and contains exten- 
sive deposits of bituminous coal, It has several 
fine churches and a public park. The chief build. 
ings include the Turner Hall, the Masonic Tem- 
ple, and the high school. Among the manufactures 
are zinc, flour, hardware, machinery, brick, 
clocks, and farming implements. It has a flourish- 
ing trade in merchandise. Peru was settled in 
1827 and chartered as a city in 1852. Population, 
1940, 8,983; in 1950, 13,308. 

Peru, county seat of Miami County, Indiana, 
on the Wabash River, 75 m. N. of Indianapolis. 
It is on the Wabash, the Nickel Plate, and the 
Chesapeake & Ohio R.R.'s. It is surrounded by a 
rich farming and dairying country, Among the 
manufactures are heating equipment, boilers, 
furniture, novelties, processed foods, and house- 
hold appliances. The city boasts one of the finest 
municipal golf courses in the Middle West. It was 
incorporated in 1848. Population, 1950, 8,653- 

Peru, a country of South America, one of the 
five republics that border on the Pacific Ocean. 
It is bounded on the north by Ecuador, east by 
Brazil and Bolivia, south by Chile and the Pacific, 
and west by the Pacific. The length from north to 
south, measured along the coast, is 1,100 m. and 
the greatest breadth is 800 m. It has a total area 
of 482,258 sq. m. 

Drscaiption. The surface varies greatly in its 
composition and elevation above sea level. A 
narrow coast plain lies along the Pacific and about 
60 m. inland the Andes Mts. run almost parallel 
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to it. This coast region is largely a sandy desert, 
ranging in width from 20 to 120 M, and rises 
gradually to form the foothills of the Andes, The 
Andes are about 250 m, wide and are character- 
ized by many lofty summits, among which stretch 
elevated. plains and tablelands, These highlands 
are in two chains, or cordilleras, many of which 
are volcanic and contain thermal springs. Fully 
two-fifths of the surface of Peru is occupied by 
the highlands and mountains. They reach sum- 
mits of from 14,000 to about 20,000 ft, including 
Cotopaxi and Chimborazo, with elevations of 
19,613 and 20,498 ft, respectively. In the eastern 
part stretches a vast region included in the 
Amazon basin, through which many streams flow 
eastward. The Amazon basin in Peru is known 
as Montaña, or Los Bosques, and abounds in dense 
forests and other forms of luxurious vegetation. 
The drainage belongs to two systems, that of 
the Pacific slope and that of the Amazon. All of 
the streams on the Pacific slope are short and 
unimportant and many are Jost in the desert 
sands, A few streams, such as the Santa River, 
carry a small quantity of water during the dry 
season, but at the time of heavy rains become 
great torrents. The rivers cast of the Andes in- 
clude the Amazon, the upper course of which is 
called the Maramón, the Ucayale, the Javari, and 
the Juruá. Of these the Amazon is the most im- 
portant, being navigable from Iquitos, in eastern 
Peru, to the Atlantic. Several beautiful lakes are 
in the mountain regions, including Junin and 
Titicaca, which are valuable for their fisheries. 
The latter lies 12,500 ft. above sea level. It is the 
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most important inland lake of South America 
and belongs partly to Bolivia. 

The rainfall is greatly diversified, owing to 
the varying effects of the altitude and the trade 
winds. On the coast region rain seldom falls, 
because the trade winds, passing across the con- 
tinent from the Atlantic, exhaust their supply of 
moisture in sweeping over the Cordilleras. Hence 
that region is dry and arid, and the rivers, fed 
partly by springs and mountain snow, are prac- 
tically the only source of water for irrigating 
cotton and sugar plantations. At Lima, on the 
coast, not more than one or two inches of rain 
fall during the year, In the mountains and the 
Amazon basin rainfall is abundant. The climate 
of the coast is hot, but is somewhat modified by 
the winds blowing from the snow-capped Andes 
and by cold oceanic currents. January and Feb- 
ruary are the hottest months, when the mean 
temperature on the coast is 84°, but maximums 
of 98° and even 105° are reached. In all parts 
of Peru the climate is exceptionally healthful. 

Minine. The country is rich in minerals, copper 
and petroleum being chiefly exploited. The an- 
nual production figure for copper is about 40,000 
metric tons, and for petroleum, about 1,600,000 
metric tons. Peru produces much of the world’s 
supply of vanadium. Gold is found, but mining 
is not prominent because of transportation and 
labor difficulties. There are large unworked iron 
deposits, and at Marcona, the government-owned 
field has about 500,000,000 tons, Other minerals 
to be found include silver, lead, tungsten, and coal. 

AcnicuLTUmE. Farming is developed most ex- 
tensively in the fertile coast valleys, and about 
80 per cent of the population depends on agri- 
culture for a living. Sugar is grown in the irri- 
gated river valleys of the coast region. The dis- 
tricts of Chanchamayo, Perene, and Paucartambo 
in Central Peru constitute the principal coffee- 
growing centers. Other important products are 
cotton, wool, hides and skins. 

The livestock industry, though not developed 
as extensively as the resources permit, ' has 
flourished chiefly in the eastern part, where large 
areas have nutritious grasses. Sheep are grown 
extensively for wool, but this product is obtained 
also from the alpapd. and the llama. Poultry rais- 
ing has received much attention and the grades 
are superior, but cattle and horses are not well 
bred. Goats, swine, and mules are grown to some 
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extent. An extensive and remarkable fauna still x 
exists in Peru and includes the tapir, vicuna, sloth, 
armadillo, alligator, guanaco, monkey, and boa - 
constrictor. Many beautiful birds of song and 
plumage abound. The larger species of birds in- 
clude the toucan, hawk, buzzard, pheasant, and 
condor. 

Manuractures. Comparatively little has been 
done to develop manufacturing, but foreign capi- 
tal is promoting many lines that furnish com- 
modities for exportation: Cotton is the most im- 
portant crop and agricultural export. Sugar is one 
of the leading products and is made almost ex- 
clusively from home-grown sugar cane. Several 
large establishments prepare rice for market, and 
considerable interests are vested in the manufac- 
ture of wine from native-grown grapes. Smelting — 
is an important enterprise in connection with 
the mines. Pipe tobacco, cigars, malt and distilled 
liquors, furniture, clothing, and textiles are made 
chiefly for home consumption. Fine straw hats 
are made in large quantities, which are sold in 
the trade as Panama hats. Although large quanti- 
ties of petroleum are produced, much of it is ex- 
ported in an unrefined state. In recent years, 
however, oil processing has grown in importance. 
Other manufactures include boots and shoes, soap, 
olive oil, cottonseed oil, and canned fruits. 

TRANSPORTATION AND Commerce. The Amazon 
is the only navigable river and steamers ascend 
regularly as far as Iquitos. Callao, the port of 
Lima, has a large coastwise trade and steamboat 
connections with the principal ports of Europe 
and America. Railway building is encouraged by 
the government and the lines in operation have 
a length of 2,800 m., but much of the railway 
mileage is narrow gauge. The principal lines 
connect the coast with interior points, but few 
branches are maintained. In 1937 the government 
launched a three-year program to construct new 
roads into the mountain regions, improve existing 
roads, continue the Pan-American Highway along 
the coast, and complete a long highway from 
Huanuco to the Bolivian border. The telegraph 
lines include about 12,000 m. Railway and high- 
way construction is extremely difficult in the 
mountainous regions, owing to their vast eleva- 
tion and the rocky and craggy character, thus 
requiring great engineering skill and enormous 
expense. 

The exports exceed the imports, the former 
having an average annual value of about 400,- 
000,000, and the latter about $300,000,000. The 
Principal exports in order of their importance 
are petroleum and derivatives, cotton, copper 
bars, sugar, wool, mineral concentrates, precious 
metals, and hides; the principal imports are 
colors and dyes, textiles, machinery and vehicles, 
metals and jewels, foodstuffs, pharmaceuticals, 
cotton and woolen goods, and electrical supplies. 


PERU 


Government. The present constitution was re- 
vised in 1933 and again in 1936 and 1938. It 
vests the executive power in a president, who is 
elected by popular suffrage for six years. He 
is assisted by a cabinet of nine ministers, who 
hold office at his pleasure, but his acts are subject 
to their approval. The legislative authority is 
vested in a senate of 48 members, and a chamber 
of deputies of 140 members. A supreme court 
of justice has final jurisdiction and is composed 
of judges elected by the congress from a panel 
presented by the president. Peru is divided into 
23 departments and several islands. Each de- 
partment has superior courts. Local government 
is administered in departments and districts, the 
chief officers of which are appointed by the presi- 
dent or by prefects, respectively. 

Epucation AND Reticion. Education is com- 
pulsory between the ages of 7 and 14, Both pri- 
mary and secondary school education is free. A 
system of high schools is maintained under na- 
tional laws. A number of normal schools provides 
training for teachers, and commercial and indus- 
trial schools provide additional training oppor- 
tunities. San Marcos is the seat of the national 
university, which has an attendance of over 
2,000 students and maintains faculties of medi- 
cine, law, literature, theology, and political 
science. Other universities are maintained at 
Cuzco and Arequipa, and several botanical and 
zoological gardens are supported at Lima. Equal 
political and religious freedom are guaranteed 
under the constitution, but Roman Catholicism 
is the prevailing religion. 

INHABrTANTs. The native population, consist- 
ing chiefly of Peruvian Indians, comprises more 
than half of the inhabitants, About one-fourth 
are of mixed blood (mestizos) and the remainder 
are chiefly Spaniards or of Spanish descent. Al- 
though Spanish is the national language, the 
Peruvian dialect is still spoken by a majority of 
the people. The population is quite stationary, 
showing only a slight increase from time to time, 
and immigration from Europe is very small. 
Lima, the capital, is the largest city. Other cities 
include Cuzco, Arequipa, Callao, Concepcion, 
Catacaos, Iquitos, and Truxillo. Population, 1940, 
7,023,111. 

History, Little is known of the ancient history 
and civilization of Peru. Writers generally divide 
its history into three periods: the Pre-Incarial, 
the Incas, and the Spanish periods. The Pre- 
Incarial period includes a time of unknown 
duration, when the region was populated by a 
people who were highly advanced in language 
and civilization and built vast cities. Traces of 
this period are abundant near Lake Titicaca and 
elsewhere, and occur in the form of sculptures, 
pillars, immense masses of hewn stone, orna- 
ments, and fragments of buildings. Nothing is 
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known of the origin of the Incas, but they are 
thought to have been less advanced in civilized 
arts than the people who preceded them. How- 
ever, when the Spanish invaders conquered the 
region, their cities and industrial arts had reached 
a high development. Pizarro with a band of 
Spanish adventures invaded Peru in 1532 and be- 
fore the end of the year captured Atahualpa, the 
Inca sovereign, and deprived him of his power. 

From the conquest by Pizarro until 1821 Peru 
was a Spanish possession, but in that year inde- 
pendence was proclaimed. However, Spanish 
dominion did not terminate until 1824, when a 
prolonged war ended favorably to the revolu- 
tionists. A constitution was adopted soon after, 
which was supplanted by the constitution of 1856 
and several amendments. Peru and Bolivia formed 
an alliance against Chile in 1879, which resulted 
in the success of the latter, and accordingly Peru 
ceded by treaty, in 1883, the province of Tarapaca 
to Chile. This cession was a heavy loss, because 
the province contains vast deposits of nitrates 
and numerous other valüable minerals. During 
World War I, Peru severed diplomatic relations 
with Germany in 1917, but did not declare war. 
Peru's history for many years has been replete 
with boundary disputes, involving her frontiers 
bordering on Chile, Bolivia, Colombia, and Ecua- 
dor. In spite of unrest and, in some instances, 
seizure of border towns, such as Leticia, Colombia 
(by Peru, 1932), the various disputes were finally 
settled amicably by agreements, arbitration, or 
treaties, The common boundary between Peru 
and Brazil was demarcated by a joint commis- 
sion in 1927, in a decision favorable chiefly to 
Peru. In the settlement (Lima, Peru, 1929) with 
Chile, the province of Tacna was assigned to 
Peru, while Chile gained Arica. A joint commit- 
tee fixed the frontier line between Peru and 
Bolivia. The border dispute of 120 years’ stand- 
ing with Ecuador was settled by agreements 
signed by the two countries in 1945. The Colom- 
bian quarrel, first settled by the Salomon-Lozano 
Treaty (1928), flared up again in 1932, when 
the League of Nations took over the adminis- 
tration of the town of Leticia until negotiations 
suitable to both countries were finally held in 
Bogotá in 1935. 

During World War II, Peru renounced all 
diplomatic relations with the Axis Powers on 
Jan. 24, 1942. She declared war on Germany and 
Japan on Feb. 12, 1945, and joined the United 
Nations on February 14. On April 30, 1948, Peru 
signed the charter of the Organization of the 
American States. 

See also Pan American Union. 

Perugia (pé-r00'ja), a city of Italy, on the 
Tiber River, 10 m. x. of Lake Perugia and 83 m. 
N. of Rome. It is the capital of the province of 
Perugia, which is highly fertile. The city is sur- 
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rounded by fortifications and contains a number 
of massive buildings, including a Gothic cathe- 
dral built in the 15th century. The Univ. of 
Perugia was founded in 1276. This institution 
has a fine museum, carries advanced courses of 
study, and has a large library. Other noteworthy 
structures are the public library, and the Roman 
Arch of Augustus. Among the manufactures are 
silk and woolen goods, velvets, liquors, soap, 
utensils, and machinery. Perugia was anciently an 
Etrurian republic, but in 294 B.c, it became a part 
of Rome. It was annexed to Italy by Victor Em- 
manuel in 1860. Population, ca. 80,000. 
Perugino (p4-r0ó-jé/nó), PIETRO VANNUCCI, 


Italian painter, born in Umbria, about 1446; died : 


near Perugia in December 1523. He first studied 
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at Perugia, from which city he received his name, 
and later he was instructed in Florence under 
Andrea Verrocchio. About 1480 he established 
himself at Rome, where he was employed by 
Pope Sixtus IV to decorate with frescoes the 
Sistine Chapel. His fresco entitled "Christ Giving 
the Keys to Peter" is one of the finest in that 
building. Other famous works are still preserved 
in a number of European galleries. Raphael was 
Íor a time a student of Perugino. 

Peruvian Bark (pérao'vian bark), a valu- 
able product of several species of trees belonging 
to the genus Cinchona. The trees that yield this 
product are native to Peru and other countries of 
South America. Peruvian bark is known in some 
countries as cinchona bark, china bark, and Jes- 


uit! bark, the last-mentioned name being from 
the Jesuits, who introduced it into Europe. This 
product is valuable as the source of quinine, which 
is extracted and sold extensively for medical pur- 
poses. It also yields cinchonine, an alkaloid oc- 
curring with quinine in the bark, but it is less 
powerful than quinine. 

Pescadores (pés-ka-do’rés), a group of 48 is- 
lands with an area of 49 sq. m., lying 30 m. w. 
of Formosa (Taiwan) in the Pescadores or Tai- 
wan Strait. They are known in Japanese as Bo- 
koto, and were ceded by China to Japan in 1895. 
Mako is the principal port, and fishing the chief 
industry. At the end of World War II, the is- 
lands were restored to China. During the Chi- 
nese civil war they remained in Nationalist 
hands. In 1955 the U.S. was committed to their 
defense. Population (mainly Chinese), ca. 70,000. 

Peshawar (pá-shá'wür), or PEsHAUR, a city 
of Pakistan, capital of the Norjh-West Frontier 
Province, 12 m. x. of the Khyber Pass. It is located 
on the Kabul River. The chief buildings include 
a mission school, the government house, and a 
number of Christian churches. It is a military 
station and has railway connections with the 
leading cities of the Indian sub-continent. It is 
the terminal of a highway from Kabul, Afghan- 
istan. The trade is chiefly in carpets, livestock, 
and cereals. The city has manufactures of cotton 
and woolen textiles, pottery, and machinery. A 
large majority of the inhabitants are Moslems. 
Populacion, 1951, 151,776. 

Peso (p4's6), a coin used in the monetary sys- 
tems of Spain and several Latin-American coun- 
tries. See Coin. 

Pessimism (p£esi-miz'm), a belief that the 
amount of evil in life surmounts the amount of 
good; consequently the least favorable course of 
events among all possible courses will inevitably 
occur and the amount of pain in life will always 
be greater than the amount of pleasure. This atti- 
tude has found its way into the teachings of some 
philosophers and of certain religions. 

The psychological explanation of pessimism as 
a human emotional attitude is that it is based on 
certain neurotic tendencies in man or on unfavor- 
able physiological, economic, or social conditions. 
People suffering from unfavorable circumstances, 
quite naturally, seldom have the emotional bal- 
ance not to identify their special conditions with 
the general state of the world. Personal inhibi- 
tions, lack of individual certainty, and frustrations 
may lead to the same attitude. The emotional 
attitude of pessimism, however, has nothing 
to do with philosophical pessimism. It is per- 
fectly possible for a philosopher to adhere to ex- 
treme pessimism in his teachings and nevertheless 
to lead an emotionally balanced life and have a 
perfectly self-assured and happy temperament. 
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In Christian thought, pessimism concerns only 
this life. The idea of final redemption and the 
expectation of salvation are essentially optimistic; 
thus the believing Christian can be pessimistic 
only in regard to happenings of this world. The 
pessimistic trend is more outspoken in Calvinistic 
and Puritan thought than in that of the Roman 
Catholic Church. Other religions take other 
views. Buddhism, for example, is actually entirely 
pessimistic, since its concept of the world iden- 
tifies all happiness and all actions as evil and sees 
as the final goal for the Buddhist only the com- 
plete absorption into nirvana, rather than any 
state of eternal bliss. Even the ancient Greeks in 
their religious belief doubted the reality of abso- 
lute knowledge and absolute good, and consid- 
ered Hades as a place of eternal despair. The 
Jewish concept of Sheol (4.v.) likewise does not 
leave any possibility for optimistic hope. 
Philosophically, pessimism was first formulated 
as a doctrine by ancient philosophers. The idea 
was most clearly outlined by Epicurus (q.v.). 
He taught that happiness can be achieved only by 
the absence of pain, clearly a very modest and 
relative conception of happiness, since he consid- 
ered it nothing positive but only the denial of 
something negative. Medieval and post-medieval 
philosophers were too much influenced by the 
teaching of the Church to develop any ideas 
about pessimism besides those found in Christian 
concepts. To the philosophers of the Enlighten- 
ment (q.v.), pessimism expressed itself mainly in 
their theory of history. Many of them, but espe- 
cially Rousseau (q.v.), looked at the develop- 
ment of human society as a continuous process 
of degeneration from its original state of natural 
purity. Rousseau, however, left some hope that 
affairs would take a better turn when he wrote 
about the possibilities of new historical begin- 
nings through a political change in society. 
Arthur Schopenhauer (q.v.) is the most out- 
spoken philosopher of pessimism. His concept in 
“The World as Will and Idea” is completely de- 
terministic (see Determinism) and therefore pes- 
simistic. He explains the world itself as the re- 
sult.of willing, defining willing as desiring ends 
which can never be fulfilled and are unattain- 
able. Thus, according to him, satisfaction logically 
can never be achieved. His philosophy was of 
great influence not only on later philosophers but 
also on the whole literature of the rgth century. 
The most outspoken pessimistic philosophers after 
him were Eduard von Hartman (1842-1906), 
who differs in his system from Schopenhauer 
but arrives at similar pessimistic conclusions, and 
Oswald Spengler (q.v.), who looked at history 
as a continuous story of deterioration and be- 
lieved that our civilization is bound for final and 
unavoidable catastrophe. 
Pestalozzi (pésta-lot'só), JOHANN HEINRICH, 
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educational reformer, born in Zurich, Switzer- 
land, Jan. 12, 1746; died in Brugg, Feb. 17, 1827. 
Educated for the ministry by his grandfather, he 
first entered this profession but soon took up 
the study of law. After a short time, he aban- 
doned this career as well, turning his attention to 
his guiding interests, agricultural life, and the 
bettering of educational and social conditions of 
poor children. Around 1775, he gathered some 
destitute children and opened for them a settle- 
ment at Neuhof, Aargau, Switzerland, which, 
however, he was obliged to close in 1780, These 
years of practical experiences were crystallized 
in his early publications, “Evening Hours of 
a Hermit,” his main work (1781). Under the 
patronage of the Swiss government he established 
an experimental school at Berthous, and during 
that period wrote “How Gertrude Teaches Her 
Children" (1801), the most important expression 
of the pedagogical theories which he termed "psy- 
chological education." His central conception was 
that general social reform must grow out of the 
moral and intellectual development of the indi- 
vidual child. In 1799 he had established a school 
in Burgdorf, which was moved in 1805 to Yver- 
don. Here, for 20 years, the school spread Pesta- 
lozzi's reputation and proved the value of his 
ideas. Largely influenced by the work "Émile" 
of the French reformer Jean-Jacques Rousseau 
(q.v.), Pestalozzi laid the foundation for modern 
elementary school systems in both Europe and 
America. 

Pest (pést). See Budapest. 

Pétain (pa-tin’), HENRI PHILIPPE, French gen- 
eral, born at Cauchy le Tour, Pas-de-Calais, 
France, May 24, 1856; died on the Ile d'Yeu, 
July 23, 1951. Pétain began World War I as a 
division general, and after a successful offensive 
at Artois (1915) he commanded the defense of 
Verdun (1916). In 1918 he became commander in 
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chief of the French armies under Marshal Foch 
and was later himself named a marshal of France. 
After the war he became vice president of the 
Higher Council of War (1920-30), inspector gen- 
eral of the French army (1922), and commander 
of the French forces putting down the Moroccan 
revolt (1925-26). He subsequently held various 
cabinet and government posts. After the fall of 
France in World War II, he made himself chief 
of state and formed an authoritarian government 
at Vichy. He fled France in 1944, when the 
Allies retook the country, but returned in May 
1945. He was sentenced to death for intelli- 
gence with the enemy, but his penalty was 
commuted to life imprisonment. See also France; 
Laval, Pierre. 

Petaluma (?2t-a-o0 ma), a city in central 
California on Petaluma Creek, in Sonoma Coun- 
ty, 35 m. N. of San Francisco. It is on the North- 
western Pacific R.R. Located in a fruit and poul- 
try district, it has some manufacturing interests 
(value added by manufacture, 1958, $1,929,000). 
The Two Rock Ranch Station (Army) is located 
there. Petaluma was founded in 1852 and incor- 
porated as a city in 1884. Population, 1940, 8,034; 
in 1960, 14,035. 

Petén (pd-tan'), a department in northern 
Guatemala. Most of it is a dense jungle area and 
relatively undeveloped. It produces cacao, chicle, 
rubber, mahogany, and dyewoods. Its capital is 
Flores, which was once a center of the ancient 
Mayan culture. Area, 13,843 sq. m.; population, 
1950, 15,908. 

Peter (pé’tér), saint, originally simon, some- 
times simon PETER, the first apostle of Jesus, the 
son of Jonas and the brother of the apostle 
Andrew. He was a fisherman, as were his father 
and brother. Jesus called them to become “fishers 
of men” as His disciples. Peter became the closest 
to Christ of all His apostles. Christ lived in Peter's 
house at Capernaum with him, and most happen- 
ings spoken of in the New Testament are con- 
nected with Peter, 

Peter’s character is, in its inconsistencies, typi- 
cally human, sometimes courageous, sometimes 
timid. Peter the courageous was the one disciple 
who tried to defend Jesus after His arrest; Peter, 
the timid, was the one who denied Christ before 
the cock’s crow. And yet Jesus gave him the name 
Cephas, meaning a rock, and it is from a Greek 
translation of the same word, petra, rocklike, that 
he has become known as Peter. He was the one 
who was called by Jesus, as the first of His dis- 
ciples, to preach first among the Jews and then 
to the whole world. And unlike the other apos- 
tles, he was not given a special training by Christ 
for this mission, but was simply allowed to be 
Present when Christ taught the people or dis- 
puted with His adversaries. Faith in the Messianic 
nature of Christ was not only strong in Peter 
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(as in the other apostles), but he was the first in 
whom it arose. Like the others, he did not fully 
understand at first the nature of Christ’s mission 
and conceived of His being the Messiah in too 
narrow a sense. In spite of all these shortcom- 
ings, however, Christ appointed him as His vicar 
on earth, and therefore the see of the Pope calls 
itself “apostolic” (see Keys, Power of the). 

The question whether the two letters of Peter 
incorporated in the New Testament are original 
or apocryphal has been a topic of much scholarly 
discussion. In any case, it was his leadership 
which inspired the first church in Jerusalem, and 
he was the one who had the first vision of the 
risen Lord. After having preached in Cappadocia, 
Pontus, Antioch, Corinth, Galatia, Bithynia, and 
Rome (especially to Jews, while Paul became the 
special teacher of the Gentiles), he finally became 
the first bishop of Rome, which he had previ- 
ously visited in a.D. 43. He was martyred there in 
A.D. 64 or 66 on the Vatican hill. Legend tells that 
he wanted to be crucified with his head down- 
ward because he was too modest to die in the 
same way as Christ had suffered His death. In 
1950 Pope Pius XII announced that the long- 
sought burial place of St. Peter had been found, 
beneath St. Peter's Basilica in Rome. 

Peter I, Avexseevicn, called PETER THE GREAT, 
emperor of Russia, born in Moscow, June 9, 1672; 
died in St. Petersburg (Leningrad), Feb. 8, 1725. 
He was the son of Czar Alexis Mikhailovich, 
who died in 1676. The throne was left to Fédor, 
half brother of Peter. Fédor died in 1682 with- 
out issue, and on his death, two opposing fac- 
tions arose. Thezrelatives of Peter's mother, who 
had been Alexi? second wife, supported Peter 
as Fédor's successor, but the relatives of Alexis 
first wife led a revolt in favor of Ivan, Peter's 
half brother, who was weak-minded. The latter 
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group was led chiefly by Ivan’s older sister, the 
Grand Duchess Sophia (g.v.), and gained the 
upper hand. Finally both boys were crowned co- 
czars, with Sophia as regent. 

Peter and his mother lived in a village near 
Moscow during Sophia’s rule. Peter was left to 
his own devices and spent his time sailing and 
having sham fights with his friends. He learned 
some rudiments of geometry and fortification and 
became very much interested in shipbuilding. In 
1689 Peter's faction learned that Sophia was 
planning an attempt against Peter's life. They 
led a revolt, and Sophia was deposed and con- 
fined to a convent. 

From then on, Peter was virtually the sole czar, 
and in 1696 Ivan died, leaving him the only 
ruler. Peter immediately began to plan the de- 
velopment of Muscovite power. He reorganized 
and disciplined the army, invited engineers and 
architects from abroad to aid in the construction 
of highways and public buildings, and personally 
visited The Netherlands to become acquainted 
with naval arts. The greater part of his time in 
1697-98 was spent in the shipyards of Holland 
and England, that he might become acquainted 
with all the intricacies of shipbuilding and navi- 
gation. In the meantime he provided funds from 
the public revenue to enable young men to travel 
in foreign countries for the purpose of coming in 
touch with agricultural arts, stock-raising, manu- 
facturing, commercial enterprises, road and canal 
building, and the planning of cities. Some of 
these young men studied military arts in Ger- 
many, others philosophy, astronomy, surgery, ge- 
ography, anatomy, metallurgy, and commerce in 
the higher institutions of different countries. 
William III invited Peter to visit England, where 
he mingled freely with artisans and laborers and 
received a degree from Oxford Univ. Returning 
to Russia, he waged war (1701-21) against 
Charles XII of Sweden, to gain the Baltic prov- 
inces. He created a navy, built seaports, and con- 
structed vast canal systems. He reformed dress 
and manners and founded schools. To promote 
improvements in these lines he invited foreign 
teachers and artisans of all kinds to his dominion. 

Peter laid the foundation of St. Petersburg on 
May 27, 1703. On July 8, 1709, he gained the 
battle of Poltava against the military forces of 
Sweden and the following year annexed a part of 
Finland. He married Catherine (q.v.) in 1712, in 
St. Petersburg, and the same year the capital was 
moved to that city from Moscow. He made an 
extended visit to European countries in 1716-17 
in company with the czarina and made plans to 
establish an academy of sciences (founded in 
1726). Peter was ever zealous in carrying for- 
ward improvements but became greatly enraged 
by the least opposition. His son, Alexis, became 
implicated in a scheme to oppose some of the re- 
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formatory plans. He was tried on a charge of 
treason and condemned to be executed but died 
from shock and the effects of torture before the 
time set for the execution. 

In 1722 Russia declared war against Persia for 
the purpose of opening the Caspian Sea to com- 
merce, which resulted in the annexation of the 
cities of Baku and Derbent and three provinces 
to Russia. In the same year Peter established the 
law of sovereign succession, by which the czarina 
became recognized as the heir apparent to the 
throne. His empress was crowned as Catherine I 
shortly after his death. 

Peter Il, AvEKsEEvicH, emperor of Russia, 
grandson of Peter the Great, born in St. Peters- 
burg, Oct. 23, 1715; died there, Jan. 9, 1730. He 
was the son of Alexis, Peter the Great’s son by 
his first wife, Catherine I died May 17, 1727, 
and Peter II was crowned in accordance with 
Catherine's will. He caught smallpox about two 
years after his coronation and died soon after. 
He was succeeded by Anna, the daughter of Ivan, 
half brother of Peter the Great. 

Peter lll, reoporovicH, emperor of Russia, 
grandson of Peter the Great, born in Kiel, Ger- 
many, Feb. 21, 1728; assassinated in Ropsha, 
Russia, July 17, 1762. He was the son of Anna 
Petrovna, eldest daughter of Peter the Great, and 
was declared the successor to the throne of Russia 
by Czarina Elizabeth in 1742. Immediately he 
took up his residence at the Russian court and 
married the German princess, Sophia Augusta, 
who assumed the name of Catherine Alexiewna. 
On the death of Elizabeth, in 1762, he succeeded 
to the throne. He withdrew from the alliance 
made by Russia, Austria, and France against 
Prussia, and sent an army of 15,000 men to aid 
Frederick II of Prussia. Soon he recalled many of 
the Siberian exiles. He next formulated a plan to 
obtain Schleswig from Denmark, but before the 
design could be carried out a conspiracy against 
him was planned by his wife, with whom he had 
quarreled a great deal and whom he was think- 
ing of divorcing. Peter showed a remarkable 
want of energy in suppressing the insurrection 
and took decisive measures only when it was too 
late. The conspirators removed him to Ropsha, 
where he was forced to abdicate and was after- 
ward strangled by Gregory Orloff, one of the 
conspirators. His wife succeeded him as Catherine 
II (q.v.). 7 

Peter |, king of Serbia (now part of Yugo- 
slavia), born in Belgrade, Serbia, June 29, 1844; 
died there, Aug. 16, 1921. His grandfather led an 
army of Serbians against the Turks, who recog- 
nized him as prince of Serbia in 1812. His father, 
Alexander, was elected prince of Serbia in 1842. 
The son was educated in Hungary and France, 
and during the Franco-Prussian War he served in 
the army of France. In 1877 he sided with Russia 
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in the war against Turkey and the following year 
Serbia became independent. Subsequently he lived 
in Switzerland. When King Alexander of Serbia 
was assassinated, in 1903, Peter was proclaimed 
king by his father's murderers. He entered Bel- 
grade in June of that year, after an absence of 
44 years. Despite Russian influence on his foreign 
policy, as a ruler Peter promoted Serbian national 
interests and strongly opposed the annexation of 
Bosnia and Herzegovina by Austria-Hungary 
(1908). When the Central Powers overran Serbia 
in 1914, Peter was expelled from the country. He 
died seven years later. 

Peter Il, former King of Yugoslavia, born Sept. 
6, 1923. Son of King Alexander I, he was educated 
in England, ascended the throne in October 1934 
and governed under a regency of his uncle Prince 
Paul, up to 1941, when, after the coup d'état 
which made him a member of the Allies, he ac 
quired full sovereignty. After the occupation of 
Yugoslavia through the Germans (1941), he left 
for London and established there a government- 
in-exile. On Jan. 29, 1945, however, he agreed to 
a formation of a regency under Marshal Tito, 
Which was in actual fact the abdication of the 
monarchy. Six months later, while still in Lon- 
don, he disavowed the Tito regime; but by that 
time the new regime was almost fully established, 
and in December 1945, Britain and the U.S. an- 
nounced their recognition of the Tito govern- 
ment, 

Peter Ibbetson (pé’tér ib’it-siin), a novel by 
George du Maurier (1834-96) which served as 
the libretto of an opera by Deems Taylor (q.v.). 

Peterkin (pe'ter-kin), Juria (née moo), nov- 
elist, born in Laurens County, S.C., Oct. 31, 1880; 
died in Orangeburg, S.C., Aug. 10, 1961. She was 
graduated (1896) from Converse Coll. and mar- 
ried (1903) William G. Peterkin, owner of Lang 
Syne Plantation, Ft. Motte, S.C. From workers on 
the plantation she gained a close knowledge of 
Gullah dialect, spoken by long-isolated Negroes 
of almost pure African descent. With this back- 
ground, she wrote "Scarlet Sister Mary" (1928, 
Pulitzer Prize 1929). Her other novels include 
"Green Thursday" (1924), "Black April" (1927), 
and "Plantation Christmas" (1934). 

Peter Pan (pn), a dramatic fairy fantasy by 
the English playwright and novelist Sir James 
M. Barrie (1860-1937), produced for the first time 
in London in 1904, where it has since been per- 
formed each Christmas season. The American 
premiere took place in New York City a year 
later with Maude Adams in the title role. Bar- 
rie's Rovels, “Peter Pan in Kensington Gardens” 
and “Peter and Wendy,” are sequels to the drama. 
The character ‘of Peter Pan, the boy who never 
pe up, has become part of English folk litera- 


Peter the Cruel (kré0’él) See Pedro the Cruel. 
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Peter the Hermit (4ér’mit), apostle of the | 
First Crusade, born at Amiens, France, about 
1050; died at the monastery of Huy, in the diocese 
of Liège, July 7, 1115. Nothing is certain about ^ 
his early life, although he is sometimes said to 
have spent some time in the army and to have 
married, becoming a monk after his wife's death, 
It is possible, although uncertain, that he made — 
a pilgrimage to Jersualem, or at least to Palestine, 
after rogo. It is not even certain that he was pres- 
ent at the Council of Clermont in 1095, when 
Pope Urban II urged the reconquest of Jerusa- 
lem. At any rate, immediately after the Council — 
he began preaching in France, eventually amass- — 
ing an army of 30,000 followers. Starting from 
Cologne, he and his band began the march 
to Constantinople known as the Peasants' Cru- 
sade, one of the first sections of the First Crusade. 
After a terrible journey through Germany, Hun- 
gary, and Bulgaria, during which his ranks were 
badly decimated, he arrived at Constantinople. 
There, despite help from the Byzantine emperor, 
Alexius, his army was almost completely demol- 
ished by the Turks. In 1097, gathering together 
the few followers who remained, he joined the 
main branch of the First Crusade under Godfrey 
of Bouillon, and after this time his part in the 
Crusade is of minor importance only. Godfrey's 
forces finally captured Jerusalem in 1099 and 
Peter preached to the victorious army from the 
Mount of Olives. Soon after, he returned to Eu- 
rope and founded the monastery at Huy, of which 
he was the first prior. 

The widely believed story which credits Peter 
with being the originator of the First Crusade 
was told by William, Archbishop of Tyre (ca. 
1130-90), and was accepted by scholars and church 
historians for many centuries, but it has been 
generally discredited in modern times. 

Peters (pé’térz), CHRISTIAN HENRY FREDERICK, 
astronomer, born in Schleswig, Germany, Sept. 
19, 1813; died in Clinton, N.Y., July r9, 1890. 
He studied at the Univ. of Berlin and, after 
spending several years in foreign travel, located 
in the U.S., receiving a position on the govern- 
ment coast survey. In 1858 he became professor of 
astronomy at Hamilton Coll. and at the same time 
was director of the Litchfield Observatory, at Clin- 
ton, N.Y. He was selected to conduct a party to | 
New Zealand in 1874 to observe the transit of 
Venus. During his service as director the Litch- 
field Observatory was greatly improved and he 
added materially to its equipment. He recorded 
20,000 spots on the sun, discovered a large num- 
ber of asteroids, and investigated the orbit and 
nature of many comets. The catalogue prepared 
by him contains 16,000 zodiacal stars. 

Peters, cart, explorer, born in Neuhaus, Ger- 
many, Sept. 27, 1856; died in Woltorf, Sept. 
10, 1918. Educated at universities in Germany, 
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he founded (1884) the German Colonization So- 
ciety and led an expedition to Africa in the 
same year, There he drew up treaties with native 
chiefs which resulted in the creation of German 
East Africa. Later he operated with Emin Pasha 
in equatorial Africa, where he explored the Tana 
River and penetrated to Lake Victoria. In. the 
early 1900's he made several more trips to the 
Black Continent and later published valuable re- 
ports on his explorations. His "New Light on 
Dark Africa" (1891) was published in nine 
languages. 

Petersburg (pe térs-bárg), a city in, but in- 
dependent of, Dinwiddie County, Virginia, on 
the Appomattox River, 22 m. s. of Richmond. 
The shipping and manufacturing center of a 
productive agricultural region, it is served by 
the Seaboard Air Line, Atlantic Coast Line, and 
Norfolk & Western R.R/s. The manufactures 
include tobacco and peanut products, optical in- 
struments, textiles, luggage, and fountain pens. 
A military post, Ft. Henry, was established here 
in 1645. With two other villages it was incor- 
porated as the town of Petersburg in 1784 and 
became a city in 1850. In the Revolutionary War, 
Petersburg was taken for the British by Benedict 
Arnold (1781), and from here Cornwallis 
launched the attack that culminated in his de- 
feat at Yorktown. In the Civil War it was again 
the center of a major campaign (see Petersburg, 
Siege of). Population, 1950, 35,054. 

Petersburg, sizce or, a campaign in the 
American Civil War that was a prelude to Gen. 
Robert E. Lee's surrender of Confederate forces 
to Gen. Ulysses S. Grant of the Union army. 
Petersburg was defended by only 2,500 Confed- 
erate troops when Gen. Grant marched against 


it—with an army of 100,000 men—in June 1864, 
seeking a foothold from which to take Rich- 
mond, Va. Union forces made continuous at- 
tacks but were driven back each time with heavy 
losses. Reinforcements were brought up until, 
by the end of June, most of the Confederate 
strength was centered around Richmond and 
Petersburg. Union forces dug beneath Confed- 
erate fortifications and laid mines; and on July 
30 one of the forts was blown up, with heavy 
losses to the Confederates. When Union forces 
tried to enter the resulting crater, however, they 
were cut down by the thousands by enemy artil- 
lery fire. A stalemate ensued, punctuated by many 
hard-fought engagements, until March 1865, 
when Lee made an unsuccessful attempt to break 
the Union lines and join Gen. Joseph E. Johnston 
in North Carolina. On April 1 the Confederates 
were defeated at Five Forks (q.v.), and Grant 
ordered a united attack. Petersburg and Rich- 
mond fell on the same day, April 3, 1865, after 
heavy losses. A week later Lee surrendered to 
Grant at Appomattox Court House (qw), 

Peterson (pé’tér-stin), FREDERICK, physician 
and poet, born in Fairbault, Minn., March 1, 
1859; died on July 9, 1938. He studied at the 
Univ. of Buffalo, N.Y., and became a professor of 
medical science. A psychiatrist, he was head of 
the department of nervous diseases in the Coll. 
of Physicians and Surgeons, New York City, and 
president (1902-06) of the state commission in 
lunacy. He published “Mental Diseases” (1899), 
“American Text-Book of Legal Medicine and 
Toxicology" (1903), and other medical treatises; 
among his books, “Poems and Swedish Transla- 
tions” (1883) and “Creative Re-education” (1936) 
are noteworthy. 
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Peterson, six wiLLIAM, educator and author, 
born in Edinburgh, Scotland, May 29, 1856; died 
in 1921. He studied in the public schools, in the 
Univ. of Edinburgh, and in the Univ. of Góttin- 
gen, Germany. A number of institutions of learn- 
ing granted him degrees. In 1895 he was made 
principal of McGill Univ., Toronto, where he 
served for many years. 

Peter's Pence (péns), or romescot, a tax 
levied in memory of St. Peter for the benefit of 
the Pope. It is thought to have originated with 
the kings of Wessex, in the 8th century. The tax 
was one penny for each family owning a given 
amount of land. In England it was discontinued 
in the 14th century and prohibited in 1534. After 
the Revolution of 1848, the tax was revived as a 
voluntary contribution in several countries. 

Petit (pé-te”), avexis THERESE, French physicist. 
See Dulong, Pierre Louis. 

Petition (péxzish'ün), an appeal by one or 
more persons to any organized body or branch 
of the government, in the form of a written re- 
quest, praying that a certain grace or right be 
granted. The right of petition is recognized by 
most governments as a natural right, and is re- 
garded a fit and convenient means by which the 
citizen may place before public officials causes and 
grievances of importance. The Congress of the 
U.S. is prohibited from making any law to 
abridge "the right of the people peaceably to 
assemble and to petition the government for a 
redress of grievances.” 

Petition of Rights, a celebrated declaration 
formulated by the British House of Commons in 
1628, which was presented to Charles I. It was 
formulated for the purpose of limiting the powers 
of the crown, and obtaining a freer exercise of 
the personal and civil liberties in the nation. This 
document was not a new law, but rather a re- 
hearsal of the statutes that had been disregarded 
by the king, and requested that the ancient rights 
of the people should be confirmed. It recited the 
more important provisions of the Magna Carta 
and called attention to certain statutes passed in 
the reigns of Edward I and Edward III, particu- 
larly those that prohibited forced loans and unlaw- 
ful taxes and assessments, illegal arrests and im- 
prisonments, a resort to martial law in civil cases, 
and quartering soldiers upon the premises of pri- 
vate citizens without their consent. At first the 
king eluded the petition and his subjects were or- 
dered not to meddle with affairs of state. However, 
the Commons proceeded to take up charges 
against Buckingham, one of the advisers of the 
king, and the latter was compelled to yield and 
assent to the petition. 

Petoskey (p-tóski), a city in Emmet County, 
Michigan, 42 m. s.w. of Cheboygan. It is on Little 
Traverse Bay, an inlet from Lake Michigan, and 
on the Pere Marquette and Pennsylvania R.R.'s. 
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Petoskey has a large inland and lake trade and is 
popular as a summer resort. The city is also 
noted for its annual winter sport carnival, held 
in the Winter Sport Park. Flour, leather, lime, 
and machinery are among the chief manufac- 
tures. Petoskey was incorporated in 1878 and 
became a city in 1896. Population, 1940, 6,019; 
in 1950, 6,468. 

Petrarch (pč'trärk), Francesco, poet and 
scholar, born in Arezzo, Italy, July 20, 13045 
died July 18, 1374. His parents were exiled from 
Florence before his birth along with Dante and 
others, owing to their affiliation with the party of 
the Bianchi, and his early life was spent in Tus- 
cany. In 1313, his father removed to Avignon, 
where Petrarch secured his early education. Later 
he studied law at Montpellier and Bologna, but 
after the death of his father, in 1326, he returned 
to Avignon and took holy orders, his father’s 
death having left him almost destitute. 

On Apr. 6, 1327, he met Laura, a golden-haired 
French woman, for whom he immediately devel- 
oped a pure and tenderly romantic passion. She 
was then 19 and had been the wife of Hugues de 
Sade, a gentleman of Avignon, for two years. 
Ever after he sang of his platonic love for this 
woman. The sonnets of love were so beautiful 
that they charmed his contemporaries, and in- 
duced Charles IV to seek an introduction to the 
object of the poet's praise. 

In 1337, Petrarch left Avignon and established 
himself at Vaucluse, where he spent most of his 
time in study and in literary pursuits. His learn- 
ing and genius attracted the attention of the lead- 
ing scholars of his time and, in 1341, he was in- 
vited to Rome where, on Easter Day, he received 
from the senate the wreath of poet laureate for 
his Latin epic, "Africa," the story of Scipio 
Africanus. 

Petrarch spent much time traveling in the coun- 
tries of Europe to collect materials for his writ- 
ings, visiting the chief cities of Italy, Spain, Ger- 
many, and France. In 1347 he settled in Parma 
and it was here, in the following year, that he 
was informed of Laura's death, an event which 
caused his writing to take a more, melancholy 
turn. 

In 1353 he went to Milan and was entrusted 
by the Visconti, the ruling family of the city, 
with several diplomatic missions, the most im- 
portant of which were his mediation between 
Genoa and Venice in 1353, and his mission to 
Charles IV in Prague in 1356. In 1369 he settled 
at Arqua near Padua, where he remained until 
his death. 

Petrarch is generally regarded as a major in- 
stigator of the revival of learning which came to 
be known as the Renaissance. His enthusiasm 
for the writing and culture of ancient Greece, 
and more especially of ancient Rome, spread to 


PETRARCH 


OE 
his contemporaries, and although his Latin works 
never achieved the excellence of those of some 
later writers, they served the perhaps more im- 
portant function of stimulating interest in antiq- 
uity. He was almost the first major poet to write 
in Italian. His “Rime in Vita e Morte di Ma- 
donna Laura,” or, as they are generally called, 
“Canzoniere,” are his most important work, as 
well as being among the most beautiful poems in 
the Italian language. “Epistolae,” his letters to 
friends and acquaintances, and “Trionfi,” six long 
poems in Italian, belong with his best writings. 
Petrel (pér’rel), a genus of sea birds, in- 
cluding many species, all of which have webbed 
feet and long and strong wings. The nasal tubes 
are united, the beak is as long as the head, and 
the upper mandible is hooked. They live almost 
constantly on the ocean. The petrels that frequent 
the high seas are rarely seen on the land, coming 
to shore only to lay their eggs and raise their 
young. The color is dusky and varied with white 
or gray, and most of the species are of small size. 
They feed on mollusks and may be seen upon 
the water when it is disturbed by storms, for the 
reason that many of the animal forms upon which 
they feed rise to the surface at that time. Among 
the familiar species are the stormy petrel, the cos- 
mopolitan Wilson’s petrel, and the northern 
Leach's petrel. The stormy petrel, sometimes 
called Mother Carey's chicken, is one of the 
smallest web-footed birds (about the size of a 
lark). These birds are so named because they 
appear to walk or run on the water, the allusion 
being to St. Peter's walking on the water 
(Matthew 14:28-29). 
Petrie (pé’tré), six (WILLIAM MATTHEW) FLIN- 
pers, archacologist, born in Charlton, England, 
June 3, 1853; died in Jerusalem, Palestine, July 
28, 1942. He was educated privately. His interest 
in archaeology was first expressed in work in 


PETROLEUM 


Great Britain, notably at Stonehenge (see Stone 
Circles), In 1880 he went to Egypt, where he 
worked until 1924; later (1926-38) he worked in 
Palestine. Major accomplishments were his study 
of the pyramids at Gizeh (see Pyramid) ; his exca- 
vations of the sites of Naucratis and of Daphnae, 
Greek cities in Egypt; and his discovery of pre- 
historic Egyptian remains at Naqada. Noted for 
his development of archaeological methods, ¢.g., 
stratigraphy, he founded what later (1905) be- 
came the British School of Archaeology in Egypt, 
and he was Edwards professor of Egyptology 
at University Coll., London, England, 1892-1933- 
Petrie was knighted in 1923. Among his many 
books and professional papers were “Ten Years’ 
Digging in Egypt, 1881-1891" (1893) and "Sev- 
enty Years in Archaeology” (1931). 

Petrified Forest (pét’ri-fid fár'est). See Ari- 
zona; Monuments, National. 

Petrograd (pét’rd-grad). See Leningrad. 

Petroleum (pe-tra’/é-am) , a mixture of liquid 
hydrocarbons (compounds of hydrogen and car- 
bon), sometimes called MINERAL Or CRUDE OIL. 
The name is taken from Latin words meaning 
"rock oil" Petroleum, which is obtained from 
subterranean deposits, may have a variety of prop- 
erties. Some forms are black, others dark green, 
and some light like kerosene. The liquid may 
be very viscous or relatively very casyflowing. 

Commercial deposits of crude oil and natural 
gas are always found underground in porous 
rock, ¢.g., shale, sandstone, limestone. When a 
formation of oil-bearing porous rock becomes 
overlaid by a nonporous formation, oil collects 
and is sealed in by the nonporous layer, The non- 
porous layer may form a dome or fold (q.v.). 
In other formations the oil is trapped at a fault 
(a break in the earth's layers resulting in a verti- 
cal shift of layers on one side of the fracture). 
Natural gas is usually present just beneath the 
nonporous layer and immediately above the oil. 
Below the petroleum layer salt water frequently 
occurs. The petroleum is released from this for- 
mation by drilling a well and puncturing the 
nonporous layer on either side of the top of the 
dome or fold where the layer of oil, is in contact 
with it. If the peak of the formation is tapped, 
only gas may be obtained, and if the penetration 
is made too far from the center of the formation, 
only salt water may be obtained. The oil in such 
formations is usually under such great pressure 
that it flows naturally and sometimes with great 
force from the well. In some cases, however, this 
pressure later diminishes to such an extent that 
the oil ceases to flow and must thereafter be 
pumped from the well. Natural gas or water is 
sometimes pumped into the well to replace the 
oil and the gas which usually accompanies it. 
This process is called “repressurizing.” 

The crude petroleum obtained in this way con- 
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sists of a mixture of hydrocarbons having varying 
molecular weights and differing from one another 
in structure and properties. These various species 
are separated into groups or fractions by a process 
called refining. The petroleum vapors are passed 
upward through a tower containing equally 
spaced trays. The vapors are very hot at the bot- 
tom but become cooler as they go upward, con- 
densing and collecting on the trays as “fractions” 
with varying properties. Beginning with the 
lightest, the fractions of an average crude oil 
are: (1) gases, (2) liquefied petroleum gases, 
(3) gasoline, (4) kerosene, (5) gas oil, (6) lu- 
bricating oils, (7) fuel oils, and (8) asphalt. 
Petroleum jelly and paraffin may be obtained 
from lubricating oil by further refining. Petro- 
leums are classified by the relative proportions of 
some of these constituents, An oil yielding rela- 
tively large amounts of asphalt is said to have an 
asphalt base, while one showing a large yield of 
paraffin has a paraffin base. 

Gasoline, which is used in greater quantity than 
any of the other constituents of petroleum, is 
obtained in several ways from the mixture. Some 
gasoline, called straight-run gasoline, is obtained 
by simple distillation of the crude oil, and large 
amounts are obtained by breaking down the 
larger molecules of the less volatile fractions into 
molecules of a size corresponding to those of 
straightrun gasoline. This process is called 
“cracking” and may be accomplished by sub- 
jecting these fractions to high temperature and 
Pressure, or by employing a suitable catalyst 
under more moderate conditions, The cracking 
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A tall, strong structure is required to lift the long 
drill pipe from the well. The pipe is pulled up by 
means of the long steel cables extending from the top 
of the derrick to the large block just above the platform 


process may be followed by a hydrogenation of 
the unsaturated fragments of the larger molecules. 
A third source of gasoline is from the gaseous and 
highly volatile fractions. These smaller molecules 
are partially dehydrogenated and are caused to 
polymerize (z.e., to combine identical molecules), 
giving, after hydrogenation, a fraction with the 
desired properties. This process is carried out in 
such a way that a large percentage of the product 
is composed of molecules having a branched 
structure. This gives a gasoline of high octane 
rating used extensively in aviation fuels. 
Petroleum serves as the source of many chem- 
icals. Butadiene, used in the manufacture cf syn- 
thetic rubber, is obtained from volatile petroleum 
fractions, while the heavier fractions were used 
in World War II as the source of a flaming jelly 
shot from flame throwers used to support men 
in combat. Waterproofing agents as well as 
wetting agents are petroleum derivatives. 
Petroleum has been known and used since the 
most ancient times and has been mentioned by 
most historians since the time of Herodotus. It 
was used chiefly as a medicine or liniment. The 
Bible refers to pitch (a petroleum product), used 
for building purposes (i.e., cementing walls) in 
Babylon. Petroleum flows from natural springs 
in many localities. It was obtained from such 
springs in what is now northern Pennsylvania 
and western New York by the American In- 
dians, who used it for medicinal purposes. The 
first oil well was drilled in this region by Edwin 
L. Drake in 1859; it was 69 ft. deep and produced 
only 15 bbl. a day. 
D D a 
DRILL PIPE BEING LOWERED INTO THE OIL WELL 


The long drill pipe with a bit attached to the bottom 
extends for great distances into the earth. Large 
wrenches are employed to tighten the joint as another 
section of pipe is added to the “drill stem.” The rotary 
turntable on the derrick floor is set in motion to turn 
the “drill stem” 


CATALYTIC CRACKERS IN A PETROLEUM REFINERY 


In these structures petroleum is subjected to tempera! 


ture and pressure conditions such that the large molecules 


of the petroleum, under the influence of a catalyst, are broken down into smaller units which may be converted 


readily into gasoline 


Petroleum is now a vital article of commerce. 
About 5,400,000 bbl. are produced daily in the 
US. alone. The oil industry is second only to 
agriculture in the dollar value of its products. 
The gross assets employed in the U.S. petro- 
leum industry exceed $30,000,000,000. Net in- 
vestment in the petroleum industry is more than 
$15,000,000,000. 

World proved crude-oil reserves have been 
estimated at 94,000,000,000 barrels. These are 
widely distributed; im the order of decreasing 
amounts of oil, these reserves are: (1) Middle 
East, (2) U.S., (3) Venezuela, (4) Russia (pri- 
marily southwestern Russia, although there is 
evidence of oil on the northern coasts of Siberia), 
(5) East Indies. In the U.S., oil is produced com- 
mercially in 27 of the 50 states. Large producers 
are California, Illinois, Indiana, Kansas, Ken- 
tucky, Louisiana, Ohio, Oklahoma, Pennsylvania, 
and Texas. Many other states produce smaller 
amounts. 

Petronius (pé-trd’ni-iis), omus, surnamed 
Arbiter, Roman writer, died in a.p. 66. He lived 
at the court of Nero, was accused of a plot against 
the emperor, and committed suicide. A master 
of elegance, he wrote the satiric novel “Satirae,” 
based upon the suffering of a young man in 
love. Trimalchio's Banquet, a mockery on the 
vulgarity of a wealthy provincial, was the most 
popular part of this book. 

Petrozavodsk (pyé-trd-2a-vdtsk’), a city in 


northwestern Russia, capital of the Karelo-Finn- 
ish S.S.R. It is situated on the northwest shore of 
Lake Onega and on the Leningrad-Murmansk 
railroad. The site was first settled in 1703 because 
of nearby iron deposits. Industries include iron- 
works and sawmills, and the city is a trading 
center for grain, lumber, and fish. The Karelo- 
Finnish Univ. is located in Petrozavodsk. Popu- 
lation, 1939, 69,728. 

Petrucci (pd-tré0’ché), orraviano DE, printer, 
born in Fossombrone, near Urbino, Italy, June 
18, 1466; died in Urbino May 7, 1539. Petrucci 
invented the art of printing music from mov- 
able type. He set up a press in Venice in 
1491, and in 1498 the council of Venice granted 
him a monopoly on his invention for 20 years. 
He prospered until 1511, but then had to sell his 
rights because further experiments had cost too 
much money. He thereupon retired to Urbino, 
where Pope Leo X granted him a similar monop- 
oly for 15 years. His process involved casting each 
note separately, complete with its staff line, so 
that typesetting was a task calling for great pre- 
cision. The surviving specimens of Petrucci's 
work are valuable rarities. 

Pettie (pē), youn, painter, born in Edin- 
burgh, Scotland, March 17, 1839; died at Hast- 
ings, England, Feb. 21, 1893. He studied in the 
Royal Scottish Acad. and later exhibited in Edin- 
burgh and London. His works include "The 
Arrest for Witchcraft,” “The Disgrace of Cardinal 
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TREASURES OF THE PHARAOHS 


Principal design on the throne of King Tutankhamen, 
who reigned ca. 1350 B.C. 


the particular monarch to whom reference is 
made by the use of this title, but generally the 
application is to the Egyptian king under whom 
Joseph flourished, and the line under whom the 
oppression of the Israelites and the exodus took 
place. 

Pharisees (fari-sez), a school or sect among 
the Jews, which possessed much influence during 
the ministry of Christ. The chief aim of this sect 
was to preserve the sacred religion of their fathers 
by resisting all Grecian and other foreign in- 
fluences. Writers agree that the name was derived 
from perushim, a word meaning separatists, 
which was used to distinguish them from the 
priestly aristocracy known as the Sadducees. The 
Pharisees represented a national party of great 
strength in politics and religion at the time of 
Christ, and they are mentioned in connection with 
many of the events associated with Christ and re- 
counted in the New Testament. Their fundamen- 
tal principle involved the support of both law 
and sacred tradition, holding that Moses on Sinai 
came into possession of both written and unwrit- 
ten law, which he passed to the elders and 
prophets through Joshua. 

The unwritten law of the Jews included the 
traditions that operated to explain the written 
law, and in addition to the traditions received 
from Moses there were others established by the 
prophets, by wise men, and by decisions of the 
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Great Synagogue. The Pharisees believed that 
the dead would be resurrected and enjoy future 
immortality, while the Sadducees thought that 
the Scriptures did not warrant such a conclu- 
sion, and they rejected many of the traditions 
held by the Pharisees, The scribes were teachers 
and doctors of law that arose from the Pharisees, 
They were classed as the most learned of the 
Israelites, and to them were entrusted many posi- 
tions of importance by the Hebrews and by 
foreign rulers of later times. In the administra- 
tion of the law the Pharisees were more liberal 
than the Sadducees, but their devotion to law and 
tradition led them to foster exactness in details 
and lose spiritual life and energy. This tended 
to lead to self-glorification, though the real Phar- 
isee was one “who did the will of his Father 
in Heaven, because he loved Him.” As a class 
they were learned and pious, and most of the 
writers and commentators of their times belonged 
to this sect. In the teachings of Christ they are 
represented as proud, intolerant, and hypocritical. 

Pharmacodynamics (fdr-ma-ko-di-nam'iks). 
See Medicine; Pharmacology. 

Pharmacognosy (fir-ma-kog'no-sy). See 
Pharmacology. 

Pharmacology (/ür-má-kól'ó-jj), a broad 
science which embraces the knowledge of the 
sources, chemical and physical properties, com- 
pounding, physiological actions, absorption, fate 
and excretion from the body, and therapeutic uses 
of drugs. (A drug is any chemical agent which 
affects living protoplasm and which is used as 
medicine.) The subject of pharmacology is 
divided into several branches: 

Pharmacognosy is a purely descriptive science 
which deals with the physical characteristics of 
crude drugs. Because most crude drugs are de- 
rived from plants, pharmacognosy is mostly con- 
cerned with the botanical sources of drugs and of 
the characteristics of the plants whence they are 
obtained. A knowledge of botany enabled the 
English physician, William Withering, to intro- 
duce the great heart drug, digitalis, derived from 
the foxglove plant, to the practice of medicine 
in the 18th century. 

Pharmacy deals with the art of preparing, com- 
pounding, preserving, and dispensing drugs and 
chemicals for medical purposes. Much of this 
work was formerly done by the physician himself, 
but is now left almost completely to the pharma- 
cist. The modern pharmacist must be licensed by 
the state or national government after thorough 
training in an accredited college of pharmacy in 
the sciences of botany, mineralogy, zoology, chem- 
istry, materia medica, and related subjects. 

Pharmacodynamics is the science of the actions 
of drugs on the living organism and is one of 
the newest of the experimental medical sciences. 
It is closely allied to the subjects of physiology, 
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physiological chemistry, bacteriology, and path- 
ology, and has proved of extreme importance in 
the development of modern knowledge of the 
functions and diseases of the heart, kidneys, 
nervous system, etc. Pharmacodynamics is also 
concerned with the absorption of drugs, their 
fate in the body, and the mechanism of excretion 
therefrom. Comparative pharmacology is the cor- 
relative study of the actions of drugs both in 
animals and in man, resulting in continuous im- 
provements in practical clinical therapeutics. 
Pharmacotherapeutics is the study of the ap- 
plications of drugs in the treatment of disease. 
In modern therapy drugs are no longer given in 
an empirical or trial-and-error manner. The day 
of the "shotgun" prescription has passed. Drugs 
are now given on a rational and specific basis in 
most cases, based upon knowledge of the cor- 
relation of the pharmacodynamic action of drugs 
with the abnormal physiology of disease. 
Toxicology is the science of poisons. This broad 
division of pharmacology includes the origin, 
chemical properties, toxic actions, and the detec- 
tion of poisons, It also includes the treatment of 
toxic actions produced by poisons. As defined by 
Peterson, Haines, and Webster (1923), “A poison 
is a substance, which, when introduced into the 
body in relatively small quantity and acting chem- 
ically, is capable of producing death or serious 
injury to health in the case of an ordinary indi- 
vidual in average health.” All drugs are poten- 
tially poisonous, and hence their use should be 
limited to that prescribed by the trained physician. 
Chemotherapy is the treatment of infectious 
diseases based on the affinity between various 
chemical agents and the body tissues or invading 
microorganisms. This includes the local use of 
antiseptics and disinfectants, and the systemic use 
of such drugs as penicillin, sulfadiazine, and 
other antibiotics. See also Medicine. 
Pharmacopoeia (fiir-ma-ko-pe’ya), the name 
applied to a book of formulas and directions 


for the preparation and use of drugs in the treat- 
ment of diseases. Such a book may be compiled 
cither by individuals or by a commission under 
the direction of the government. Most works of 
this kind consist of two parts, a list of drugs and 
the tests for determining their purity, and a col- 
lection of recipes or prescriptions to compound 
them for the treatment of diseases. A nationai 
pharmacopoeia is in use in nearly every civilized 
country, but those of France, Germany, and the 
U.S. are the most extensive. In nearly all cases 
these books are prepared by national conventions, 
at which the medical colleges and societies are 
represented by delegates. The first work of the 
kind was prepared in 1542 at Nuremberg, Ger- 
many, and revisions of this and others have ap- 
peared from time to time, Conventions are held 
from time to time at Washington, D.C., to re- 
vise the pharmacopocia in use in the U.S. The 
first edition was published in 1820 and succes- 
sive issues have appeared about every 10 years, 
It is required that pharmacists and physicians 
be well acquainted with this work, both for the 
good of the medical practice and because it is 
authorized by the legislatures of states and the 
laws of Congress. 

Pharmacotherapeutics — (/ür-má-kó-t^érd- 
piiks). See Pharmacology. 

Pharmacy (/ür^má-sy). Sec Pharmacology. 

Pharos (fdrds), the ancient name of a small 
island off the coast of Egypt, near the city of 
Alexandria. It was connected with the mainland 
by a mole and was famous for its lighthouse which 
was considered one of the seven wonders of the 
ancient world. This lighthouse, or Pharos, was 
erected by Ptolemy I and his son, Ptolemy Phila- 
delphus, and was finished about 282 ».c. It had a 
square base measuring about 100 ft. on a side 
and, according to some writers, was 400 ft. high. 
In 1303 it was destroyed by an earthquake, hav- 
ing stood intact about 1,600 ycars. The island has 
been modified by the action of the elements so as 
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to form a peninsula. It is now partly occupied by 
the city of Alexandria. 

Pharynx (far’inks), the muscular, mem- 
branous sac located between the lower part of 
the mouth and the esophagus, It is wider above 
than below and is suspended from the base of 
the skull, opening below the esophagus and 
larynx. The pharynx has seven openings, four 
above and three below the soft palate. The for- 
mer consists of two openings leading forward 
to the nostrils and the two Eustachian tubes to 
the middle ears, and the latter include one to 
the mouth, one to the larynx, and one to the 
esophagus. It is essential in modifying or pro- 
ducing the higher tones of the voice and in 
swallowing. 

Pheasant (féz'ant), a genus of birds found 
originally in Asia, but brought to Europe at 
an early date in history. They were introduced 
to North America from Europe. The pheasants 
include a number of species and with them are 
usually associated the numerous allied birds, all 
of which are highly prized as game birds. In 
all species the bill is short and curved, the skin 
surrounding the eyes is destitute of feathers, 
and the male has a spur on the tarsus. The males 
of the common pheasant have beautiful plumage 
and attain a length of 3 ft. from the tip of the 
bill to the end of the tail, fully half of this 
comprising the tail. In the female the plumage 
is less beautiful and the tail is much shorter. 
Most males have the plumage variously colored, 
ranging from greenish-purple and brown to 
golden-red with shades of black, while the females 
have yellowish-brown plumage. 

Pheasants may be domesticated, in which state 
they breed freely, and they interbreed with the 
common fowl, guinea fowl, grouse, and other 
birds of this class. In a wild state they roost 
largely on the low branches of trees, or in the 
undergrowth, and feed on seeds, insects, worms, 
berries, and tender Parts of plants. The name 
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is sometimes applied to the ruffed grouse and 
the partridge of North America, the lyre bird 
of Australia, and other birds, but it applies more 
correctly to the common pheasants of Asia de- 
scribed above. Foremost among the European 
species is the English pheasant, in which the male 
is provided with beautiful plumage, shaded chiefly 
with red, black, and orange. The female, which 
is somewhat duller, lays from 10 to 15 eggs, 
usually in a thicket or dense hedge. The golden 
pheasant, impeyan pheasant, and argus pheasant 
are other distinct species. 

Phelps (fé/ps), william Lyon, educator, lit- 
erary critic, and writer, born Jan. 2, 1865, at 
New Haven, Conn.; died Aug. 21, 1943, at New 
Haven. The son of a Baptist minister, he re- 
ceived degrees of B.A. in 1887 and of Ph.D. in 
1891 at Yale Univ., also an M.A. degree at Har- 
vard in 1891. Beginning to teach at Yale in 1892, 
he was Lampson Professor of English Literature 
at that university from 1901 until he retired in 
1933 as professor emeritus. He also conducted 
a book department in Scribner's Magazine for 
many years, and gave lectures before cultural 
and civic groups throughout the U.S. His books, 
chiefly of criticsm, include “Essays on Modern 
Novelists,” “Essays on Russian Novelists,” “Hu- 
man Nature in the Bible,” “Browning,” “What 
I Like in Poetry,” “Autobiography With Letters,” 
and “Marriage.” He was awarded the gold medal 
of the National Institute of Social Science in 
1930, the American Educational Award in 1940, 
and honorary doctorates from various universi- 
ties, including Columbia, Brown, Colgate, and 
New York. 

"Billy" Phelps was known to several gener- 
ations of Yale students as an original personality, 
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witty and humane. In 1895, when only time- 
honored classics were considered worthy of study, 
he was the first American educator to introduce 
courses in modern fiction and drama, and he 
also pioneered in acquainting the English-reading 
public with Russian novelists. Among his students 
were Sinclair Lewis, Thornton Wilder, Stephen 
Vincent Benét, and other future notables in the 
world of letters. 

Phenacetin (fé-nas’é-tin) (ACETOPHENETIDIN, 
PARA-ACETPHENETIDIN, ETHOXYACETANILID). Em- 
ployed as an antipyretic and analgesic, it is 
similar to acetanilid in its medicinal action, but 
less toxic. 

Phenol (fé’nd/) (uvpxoxvsENzeENE, CgHs- 
OH). A white crystalline mass, which is a strong 
corrosive poison. It is used as a disinfectant, 
and also in the manufacture of picric acid, phar- 
maceuticals, dyes, synthetic resins, plastics, ex- 
plosives, paint removers and medicines. 

Phenomenalism (/é-nóm'é-nal-iz'm), in phi- 
losophy, the doctrine common to a number of 
divergent beliefs which hold that human knowl- 
edge is limited to the apprehension of phenom- 
ena. Although differing as to the ultimate nature 
of reality, all phenomenalists agree in the de- 
nial of intuitive principles. 

Phenomenology (/é-nóm-é-nól'ó-ji), in phi- 
losophy, has been variously used as a name for 
a number of distinct fields of inquiry. In one 
of its uses, it covers the study of the basic prop- 
erties common to all objects of scientific knowl- 
edge—such properties as space, time, and mo- 
tion, In another usage, it denotes the analysis 
of the stages through which the human mind 
and human institutions are supposed to pass in 
their progressive development toward full ma- 
turity—stages which at the same time are alleged 
to be the incomplete manifestations of a world 
spirit gradually revealing itself to human under- 
standing. It has been employed in still another 
sense for the descriptive study of individual men- 
tal phenomena. In a fourth sense, it has been 
used as a label for the analysis of the funda- 
mental categories of experience, emotional and 
esthetic as well as cognitive, such as spontaneity, 
individuality, conflict, regularity, and growth. In 
recent philosophy, however, it is employed al- 
most exclusively for the type of analysis devel. 
oped by the German philosopher Edmund Hus- 
serl (1859-1938) in his "Logical Investigations" 
(1900), "Ideas for a Pure Phenomenology" 
(1913), "Formal and Transcendental Logic" 
(1929), and other writings. According to Husserl, 
phenomenology is the description (as distinct 
from .the causal explanation) of purely sub- 
jective mental processes. It differs, though, from 
a descriptive introspective psychology, in that 
it is directed toward the immediate apprehen- 
sion of the general forms of consiousness which 
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are embedded in the flux of psychic material, 
and not toward the temporarily specific exempli- 
fications of these forms. According, phenomenol- 
ogy is claimed to make no assumptions concern- 
ing existence, and to be concerned entirely with 
pure possibilities or essences. Phenomenology is 
thus asserted to be the fundamental science, for 
in analyzing the basic forms of consciousness 
it also reveals the basic types (or essences) of 
objects toward which consciousness can be di- 
rected. It is therefore the science, according to 
Husserl, which apprehends by direct intuitions 
the necessary structures of all fields of possible 
experience. 

Phenotype (fé’nd-tip), a biological term, 
meaning characteristics exhibited by an individ- 
ual without respect to the undeveloped genes. 

Phi Beta Kappa (fi bä'tå kap'a). See Frater- 
nities. 

Phidias (fid’i-cs), sculptor, born in Athens, 
Greece, ca. 500 &.c.; died ca. 432 s.c. Details of 
his personal life are not known, but enough 
of his sculpture remains to permit an accurate 
assessment of his artistic life. It is known that 
he was a pupil of the Greek sculptor Hegias 
and that he was one of those commissioned by 
Pericles (q.v.) to provide decorations and sculp- 
tures for the great buildings of Athens. Phidias, 
and pupils under his supervision, did much of 
the decoration of the Parthenon (4.v.). 

The most famous of Phidias’ individual statues 
was that of the goddess Athena Parthenos, lo- 
cated in the Parthenon. Since this statue, which 
was about 14 yd. high, was executed in ivory 
and gold, the original has long since perished, 
but much information has been obtained about it + 
from later copies and from its likeness on the 
obverse side of coins. The erection of the Athena 
of Parthenos in 438 m.c. affords the only exact 
known date of any of the work of Phidias. A 
second (open-air) statue of the goddess was 
erected by Phidias in bronze and was placed on 
the Acropolis of Athens, between the Parthenon 
and the Propylea (4.v.), and called Athena 
Promachos. 

Although there is doubt about the authenti- 
city of other works by Phidias, it is known that 
sometime between 448 and 432 wc. he executed 
in gold and ivory a colossal statue of Zeus at 
Olympia. Without regard to the doubtful works, 
the known works of Phidias are sufficient to es- 
tablish him as one of the greatest of the classical 
Greek sculptors. For picture, see next page. 

Phigalia (fi-gal’yg), an ancient Greek city 
in the mountainous southwest region of Arcadia. 
Most of its city wall remains, though its temples 
and works of art have disappeared. The temple 
dedicated to Apollo, at Bassae, a short distance 
outside the ancient city, is thought to be sec- 
ond in beauty only to the Theseum (q.v.) at 
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Athens. A sculptured frieze depicting battles be- 
tween Centaurs and Lapitha and Amazons and 
Greeks, and measuring over roo ft. in length by 
2 ft. in width, was placed in the British Museum 


in 1812. 

Philadelphia (f/-2-42/fi-g), a city and port 
of entry in southeastern Pennsylvania, seat of 
Philadelphia County and coextensive with it. 
The largest city in Pennsylvania and the fourth- 
largest in the U.S., it is known as the “City 
of Brotherly Love” and the “Quaker City.” 
Philadelphia is situated at the junction of the 
Delaware and Schuylkill rivers. It is con- 
nected with the Atlantic Ocean by a 4o-ft. chan- 
nel, Its deepwater harbor on the Delaware River, 
with a frontage of 20 m., can accommodate large 
ocean-going ships. 

As planned originally by William Penn and 
Thomas Holme, the surveyor, the city covered an 
area of 2 sq. m. in the vicinity of the two rivers. 
Numerous independent settlements developed in 
the surrounding areas throughout the years. In 
1854 these districts were all absorbed as part of 
the city proper. Among these sections were Ger- 
mantown, Chestnut Hill, Frankford, Nicetown, 
Roxborough, Manayunk, and Kensington. The 
“Main Line,” named for its location along the 
Pennsylvania R.R., includes numerous indepen- 
dent communities originally in the Welsh Tract, 
the land set aside by Penn for Welsh Quakers, 
Here are Merion, Cynwyd, Bryn Mawr, Ardmore, 
and Narberth. The city comprises an area of 
129.71 sq. m. The Philadelphia standard metro- 
politan statistical area (3,550 sq. m.; pop., 1960, 
4,342,807) includes Montgomery, Delaware, 
Bucks, and Chester counties in Pennsylvania and 
Gloucester, Camden, and Burlington counties in 
New Jersey. Its value added by manufacture in 
1958 totaled $4,826,261,000. 

The two principal streets are Market and Broad. 
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Streets running north and south of Market are 
numbered, while those running east and west are 
named. Another important thoroughfare is the 
Benjamin Franklin Parkway, extending from the 
City Hall to Fairmount Park. The main shopping 
area is in the downtown section, on Market, Chest- 
nut, and Walnut Sts. Elfreth's Alley is the oldest 
street in the country where the homes have been 
occupied continuously. The city has become 
known for certain traditional foods that originated 
here, among them pepper pot soup, scrapple, cin- 
namon buns, and ice cream. The Mummers’ Par- 
ade held on Jan. 1 of each year is a regular feature 
since Jan. 1, 1876. Philadelphia has three nation- 
ally known professional athletic organizations— 
the Phillies, a National League baseball team; the 
Warriors, a basketball team; and the Eagles, a 
football team. 

Parks and Recreation Centers: Extending along 
the Wissahickon Creek and Schuylkill River and 
reaching almost to the center of the city, Fair- 
mount Park covers 4,000 acres. Cobb’s Creek 
Park covers 786 acres, and Pennypack Creek Park, 
1,260 acres. Throughout the city are several 
smaller parks, squares, picnic groves, swimming 
pools, and other recreation centers. 

Historic Landmarks: Independence Square and 
its buildings cover 4.55 acres, probably the most 
historic ground in the U.S. Located here is Inde- 
pendence Hall (q.v.). On the west side of Inde- 
pendence Hall is Congress Hall, at 6th and Chest- 
nut Sts.; on the east is the old City Hall, at 5th 
and Chestnut Sts., where the first Supreme Court 
met. Since 1945 this entire area has been named 
Independence National Historic Park. Nearby is 
Carpenters’ Hall (g.v.). Also in the vicinity are 
the U.S. Custom House, built in 1819, and the 
First Bank of the United States, erected in 1795. 
Washington Square marks the resting place of 
several hundred Revolutionary War soldiers and 
many victims of the Yellow Fever epidemic of 
the 1790's. The Betsy Ross House is said to be the 
place where the first American Flag was made, 
while the Pennsylvania Hospital, founded by 
Franklin, was the first hospital in the U.S. In the 
burial ground of the Congregation Mikve Israel 
is the grave of Rebecca Gratz, the Rebecca of 
Scott's “Ivanhoe.” Among the historic churches 
are Christ Church, built in 1727; the Friends 
Meeting House, built in 1804; St. Peter's Episco- 
pal Church, built in 1761; Gloria Dei, more famil- 
iarly known as Old Swedes’ Church, erected in 
1700; St. George’s Methodist Church, begun in 
1763; Old St. Joseph’s Roman Catholic Church, 
organized in 1733; the oldest Roman Catholic 
parish in Philadelphia; and St. Mary's Roman 
Catholic Church, built in 1763. 

Modern Structures: Among the leading hotels 
are the Sheraton, the Benjamin Franklin, Bellevue 
Stratford, John Bartram, Warwick, and the Bar- 
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life-giving topsoil filled with rootlets and supporting luxuriant grass 
is seven inches deep, dark colored and crumbly. The granular soil — 
the second layer — absorbs rain, holds moisture, provides abundant 
plant food and protects the land against the ravages of nature. The 


sub-soil — the bottom layer — is moderately compact and of medium 
thickness over limestone bedrock 
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clay. The Philadelphia Saving Fund Society occu- 
pies a modern skyscraper building (for illustra- 
tion, see Architecture); and Convention Hall, 
built in 1931, has a seating capacity of more than 
14,000. The Cathedral Church of Christ (Protes- 
tant Episcopal) and the Cathedral of SS. Peter 
and Paul (Roman Catholic) are important reli- 
gious structures. The Municipal Stadium is the 
site of many athletic events, including the annual 
Army-Navy football game. 

Transportation: The Baltimore & Ohio, the 
Pennsylvania, the Reading, and other railroads 
serve the city. There are two airports, the North 
Philadelphia Airport and the Philadelphia Inter- 
national Airport; they are about 14 m. and 6/4 m. 
from the downtown section, respectively. The 
city has the second-largest port in the country, 
with over 250 piers and wharves. Bridges con- 
necting the city with New Jersey are the Benjamin 
Franklin Bridge (1926, from Franklin Square to 
6th and Penn Sts., Camden), the Tacony-Palmyra 
Bridge (1929, from Levick St. to Palmyra), and 
the Walt Whitman Bridge (1957, from Packer 
Ave. in South Philadelphia to Gloucester City). 

Industry and Commerce: From the days pre- 
ceding the Revolution, Philadelphia has been an 
important nucleus of trade and manufacturing. 
In the 19th century it became a shipbuilding cen- 
ter, It is headquarters for naval district No. 4; the 
Philadelphia Naval Shipyard is one of the world’s 
largest. Located in the city are a U.S. Mint and 
the Frankford and Schuylkill Arsenals; and the 
Federal Reserve Bank, District 3, is also here. The 
principal industries are food processing, publish- 
ing, oil refining, and the manufacture of paper, 
textiles, leather, glass, chemicals, tobacco, apparel, 
furniture, machinery, and instruments. The city 
had a yalue added by manufacture of $2,555,508,- 
000 in 1958. 

EDUCATIONAL AND CULTURAL. Institutions; Cur- 
rently, the public-school system enrolls about 275,- 


ooo pupils annually, and another 135,000 are edu- 
cated in parochial schools. Noted schools of 
higher learning include the Univ. of Pennsylvania, 
Temple Uniy., LaSalle Coll., St. Joseph’s Coll., 
Dropsie Coll. for Hebrew and Cognate Learning, 
Chestnut Hill Coll., Drexel Inst. of Technology, 
and Curtis Inst. of Music. The medical schools in- 
clude the Coll. of Physicians, Jefferson Medical 
Coll. of Philadelphia, and Hahnemann Medical 
Coll. The Pennsylvania Acad. of the Fine Arts 
was founded in 1805, the oldest art school in the 
country. Also in the city are the Philadelphia Tex- 
tile Inst., the Moore Inst. of Art, Science and 
Industry, and the Philadelphia Museum Coll. of 
Art. Among the museums are the Philadelphia 
Museum of Art, the Commercial Museum, the 
Acad. of Natural Sciences, and the Fels Planetar- 
ium. The Aquarium is located along the Schuyl- 
kill River. The Free Library, with more than 
2,000,000 items, includes a fine collection of Amer- 
icana. Philadelphia is the seat of several learned 
societies; among them is the American Philosoph- 
ical Society, founded in 1769 by Benjamin Frank- 
lin. The Acad. of Music, founded in 1857, is the 
city’s music center, where the Philadelphia Or- 
chestra (q.v.) presents concerts and where other 
events are held. At Robin Hood Dell in Fair- 
mount Park, summer concerts are given, while 
plays are presented in the Playhouse in the Park. 
The Walnut Street Theater, founded in 1808, is 
the oldest theater in the country. 

Government: Philadelphia, operating under a 
1951 charter, is governed by a mayor, elected every 
four years, and a 17-member city council, serv- 
ing for four years. Participating in the city gov- 
ernment are a managing director, appointed to a 
four-year term, and other appointed officials. 

"History: In 1609 Henry Hudson of Holland 
sailed into the Delaware River in his ship the 
Half Moon. Living in this area were the Lenni- 
Lenape Indians. In the succeeding years of the 
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17th century, the Dutch settled in this district, 
while in the 1630’s the Swedes settled along the 
Delaware. Various colonies of English also set up 
residence. In 1681, under a charter signed by 
Charles II, the land now covered by the state of 
Pennsylvania was granted to William Penn, who 
named the area Philadelphia, a Greek word mean- 
ing "brotherly love." In 1682 Penn and a group 
of Quakers arrived in the ship Welcome to take 
up residence. According to legend, he made a 
treaty with the Indians under an elm tree at 
the Indian village of Shackamaxon, the site of 
the present Kensington, a section of Philadelphia, 
confirming his purchase. Under the promise of 
religious freedom and the opportunity to advance 
economically, numerous religious and national 
groups came from Europe. Philadelphia flour- 
ished, steadily increasing in size and becoming in 
the 1700's the second-largest city in the British 
Empire, second only to London. Its trade and 
merchants prospered, and in time the city became 
a center about which the rest of colonial life re- 
volved in culture, finance, science, political activ- 
ity, and manufacturing. The first and second 
Continental Congresses convened here in 1774 and 
1775. In 1776 the Declaration of Independence 
was signed in Independence Hall. The city and its 
surrounding area witnessed several battles during 
the Revolutionary War, and British forces under 
Gen. Howe occupied the city in 1777-78. In 1778 
the Articles of Confederation were adopted in 
Philadelphia, and in 1787 the Constitution of the 
U.S. was signed here. From 1790 until 1800 the 
city was the capital of the Federal government. 
In 1796 Washington made his famous Farewell 
Address in Congress Hall. From 1683 until 1799, 
the city was the capital of Pennsylvania. During 
the War of 1812, Philadelphia supplied ships and 
sailors and in the succeeding years continued to 
expand in population, industry, and building. It 
Was a center of antislavery activity, and during 
the Civil War it was a focal point for the assemb- 
ling of Union forces and a distributing and manu- 
facturing center of military and related supplies. 
In 1876 the Centennial Exposition was held, and 
in 1926, the Sesquicentennial. Philadelphia con- 
tinued to grow as an economic and cultural center 
in spite of its proximity to New York City. Fol- 
lowing World War Il, $2,000,000,000 were in- 
vested in slum clearance, development of housing 
projects, recreational facilities, and related pro- 
jects, and a $250,000,000 plan was evolved for 
the redevelopment of the "center-city," including 
the destruction of the old Broad St. railroad sta- 
tion and tracks, and the construction of many 
apartment and office buildings, as well as the 
Sheraton Hotel, to occupy the space. 

In 1776 Philadelphia had a population of 35,- 
000. In 1840 it was 258,037, and in 1900, 1,293,697. 
The city's decade of greatest growth was from 
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1910, when the population was 1,549,008, to 1920, 
when it was 1,823,779. In 1950 the population was 
2,071,605; in 1960, 2,002,512. 

Philadelphia Museum of Art, founded in 
Philadelphia, Pa., in 1875 to house the Centen- 
nial Exposition of 1876. It was later expanded to 
house permanent collections of European old 
masters, contemporary art, and Persian and 
Chinese art. Formally opened in March 1928, 
it now presents annual exhibitions of paintings, 
sculpture, prints and drawings, and representa- 
tive examples of the decorative ari ncluding 
English r8th-century furniture, tapestry, and 
ceramics, which make up its extensive collection. 
The museum also maintains a film library and 
a division of education and manages the Samuel 
S. Fleisher Art Memorial, an adult art education 
School opened in 1944. Connected with the 
museum are the School of Industrial Art and the 
Philadelphia Textile Inst. 

Philadelphia Orchestra, a concert ensem- 
ble organized in Philadelphia, Pa., by Fritz 
Scheel in 1900. Under the leadership of Leopold 
Stokowski (q.v.), the orchestra’s permanent con- 
ductor from 1912 to 1936, it won rapid recogni- 
tion in the musical world. Its summer series of 
outdoor concerts sponsored by the Philadelphia 
City Council in Fairmount Park's Robin Hood 
Dell has given it tremendous popularity. Since 
1936 Eugene Ormandy has been the permanent 
conductor of the orchestra, which also appears 
regularly in New York City and frequently goes 
on concert tours. , 

Philae (flé), an island in Upper Egypt, in 
the Nile River above the Aswan Dam. The site 
of ancient and classical temples built by the 
Ptolemies and the Caesars (600 s.c.-.p. 600), it 
is now submerged except from July to October 
when the sluices of the Aswan Dam are open. 
Most renowned of its architecture is the temple 
dedicated to Isis and built by Ptolemy II ca. 
286 s.c. 

Philately (fi-lat’e-li), the study and collec- 
tion of postal stamps and similar items issued 
by post offices. Collecting stamps became a popu- 
lar hobby soon after the appearance of the first 
British stamps in 1840. It became a serious study 
about 1860, when all details such as watermarks, 
perforation, shading, etc. were subjected to scien- 
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tific observation. In Europe, particularly in Eng- 
land, France, and Germany, as well as in the U.S., 
philatelists collected and exchanged extensively, 
even before the founding (1869) of the first club, 
the Philatelic Society of London, which still main- 
tains a leading position among stamp collecting 
societies. The value of any stamp depends on its 
rarity and condition. 

Philemon and Baucis (fiJc'món and bó'sis). 
See Baucis and Philemon. 

Philip (fiip), saint, one of the Twelve Apos- 
tles, born in Bethsaida in Galilee, in the 1st 
century. He was the fifth to be called, having 
been preceded as an apostle by Peter, Andrew, 
James, and John. It is recorded that he brought 
Nathanael to Christ, that he was present at the 
miraculous feeding of the multitude with five 
loaves and two fishes, and that he was with the 
other apostles at the religious assembly following 
the Resurrection (John 1:45 ff.; 6:5-7, Acts 1:12- 
14). It is said that he met his death at Hierapolis, 
in Syria. He is commemorated on Nov. 14 by the 
Greek Catholic Church and on May 1 by the 
Roman Catholic Church. 

Philip, saint, known as Philip the Evangelist, 
one of the seven deacons chosen by the Twelve 
Apostles, born in the 1st century; sometimes con- 
fused with Saint Philip the Apostle (g.v.). He 
preached with great success at Samaria and con- 
verted a eunuch of Queen Candace of Ethiopia, 
an incident that was partly responsible for bring- 
ing Christianity to northeastern Africa. Philip's 
four daughters were Christian prophetesses. (Acts 
6:5, 8:25 ff., 21:8-10). His feast day is June 6. 

Philip, DUKE or EDINBURGH, PRINCE, consort of 
Queen Elizabeth II of England, born on the island 
of Corfu, Greece, June ro, 1921. The son of Prince 
Andrew of Greece and Princess Alice, sister of 
Earl Louis Mountbatten of Burma (q.v.), he is 
the great-great-grandson of Queen Victoria of 
England. Since the age of eight he has lived in 
England, where he attended the Dartmouth 
Naval Coll. During World War II, he served in 
the British Navy, and, in 1947, he became a 
British subject, adopting his mother's name of 
Mountbatten and giving up his Greek and Dan- 
ish titles. Shortly before his marriage, on Nov. 
20, 1947, to Queen Elizabeth II (q.v.), then 
Princess and heiress presumptive, he was created 
Duke of Edinburgh, Earl of Merioneth, and 
Baron Greenwich. 

Philip, xixc, American Indian chief, born ca. 
1639; killed near Mt. Hope (Bristol), R.L, Aug. 
12, 1676. The son of Massasoit, Philip (Metacom) 
became chief of the Wampanoags in 1662. White 
Pressure on the Indians of New England had in- 
creased for some time, and when three of his 
tribe were executed for their murder of an Indian 
informer Philip and his Indian allies started the 
conflict known as King Philip’s War. Fighting 
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began at Swansea, Mass., in June 1675. After a 
year’s hostilities, Philip was betrayed. He was 
killed by a renegade in Capt. Benjamin Church’s 
party, his family was sold into slavery, and the 
tribe was almost annihilated. King Philip’s War 
was the major Indian uprising in New England, 
resulting in the destruction of a dozen white 
settlements, severe damage to many others, great 
financial losses to the colonies, and the death of 
600 colonists. 

Philip, the name of five kings of Macedon, of 
whom Philip II (4.v.) is the most important. 
Philip III succeeded Alexander the Great in 323 
B.c,, having been elected as king by the army, 
and in 317 was defeated and put to death by 
Olympias, mother of Alexander. PAilip IV was a 
son of Cassander and reigned only a few months, 
in 296. Philip V was the son of Demetrius II, He 
was born in 237 and succeeded to the throne in 
220—the last but one of the Macedonian kings. 
He died in 179 s.c. 

Philip Il, King of Macedon, father of Alex- 
ander the Great, born in 382 8.c., assassinated in 
Aegae, Macedonia, August, 336 ».c. The son of 
Amyntas II, he was a hostage in Thebes (367- 
364 B.c.) where he gained his knowledge of 
Greece. He succeeded his brother, Perdiccas III, 
as king in 360, his first work being the reorgani- 
zation of the army. Utilizing the Theban phalanx 
formation, he established an effective national 
army and entered upon a successful career of 
conquest. He captured Amphipolis and Potidaea, 
founded Philippi, and subdued nearly all of 
Thessaly. In 351 .c. Demosthenes began the first 
of his speeches (the “Philippics”) warning the 
Athenians against the growing power of Philip. 
Meanwhile, Philip captured the stronghold of 
Chalcidice. He concluded a peace with the Thra- 
cians and made himself master of the cities of 
Phocis and the Pass of Thermopylae. Soon after 
he intervened between the warring forces of 
Phocis and Thebes, and in 340 s.c. became com- 
mander in chief of several Greek states. When 
Athens and Thebes formed an alliance against 
him, he defeated their forces in a decisive battle 
at Chaeronea in 338 s.c., and thus became sover- 
eign of all the Greek states. He immediately be- 
gan to plan for an invasion of Persia with the 
purpose of avenging the injuries done to Greece. 
Deputies were summoned from all the Hellenic 
states to plan an expedition with that end in view, 
and Philip was elected commander in chief. His 
assassination occurred shortly afterward at the 
marriage of his daughter to Alexander of Epirus. 
Philip’s military successes prepared the way for 
the conquests of Alexander the Great. 

Philip I, King of France, son of Henry I, born 
in 1052; died July 29, 1108. In 1059 he became 
associated in the government with his father, but 
succeeded him in 1060 under the regency of his 
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mother, and afterward reigned under that of 
Baldwin V, Count of Flanders. During his reign 
the Normans conquered England, in the year 
1066. His son, Louis, became joint king in 1100 
and succeeded him at his death as Louis VI. 

Philip Il, Augusrus, King of France, son of 
Louis VII, born in August 1165; died in Nantes, 
July 14, 1223. In 1179 he became joint king with 
his father and the following year succeeded to 
full sovereignty. He wedded the daughter of the 
Count of Hainault, a descendant of the Carlo- 
vingians, and thus strengthened his position on 
the throne. The Jews were banished from his 
kingdom in the early part of his reign, and their 
Property was confiscated. In 1189 he formed an 
alliance with Richard the Lion Hearted of Eng- 
land, by whose influence the Third Crusade to 
the Holy Land was organized. Soon after return- 
ing from Palestine, in 1193, he invaded Nor- 
mandy, Richard being at that time a prisoner in 
Germany, and after his release a war raged be- 
tween England and France until 1199, when it 
was terminated through the kindly office of Pope 
Innocent III. After the death of Richard, King 
John and Prince Arthur were rival claimants for 
the English possessions in France and Philip sup- 
ported the claims of the latter. When Arthur was 
assassinated, Philip annexed Anjou, Normandy, 
Touraine, and Maine to France, and his claim was 
firmly established by winning victories over the 
Germans under Emperor Otho and the English 
at Bouvines on Aug. 29, 1214. The later part of 
his life was devoted to civil and industrial re- 
forms and the building of fortifications, canals, 
and schools. He strengthened the walls of Paris, 
paved its streets, and fortified the principal towns 
of France. 

Philip IIl, King of France, born in 1245; died 
at Perpignan, Oct. 5, 1285. He was the son of 
Louis IX, whom he succeeded in 1270, while con- 
ducting a siege at Tunis. Soon after he signed a 
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10-year truce and returned to France, where he 
suppressed the revolt of Roger in 1272. His death 
occurred in the midst of a war with Peter of 
Aragon, who had invaded Sicily and massacred 
a large number of French. 

Philip IV, surnamed The Fair, King of 
France, born at Fontainebleau in 1268; died there 
Nov. 29, 1314. He was the son of Philip III, mar- 
ried Joanna, Queen of Navarre, in 1284, and the 
following year succeeded his father as King of 
France. By his marriage Navarre, Brie, and Cham- 
pagne were added to the royal domain, and early 
in his reign he curtailed the vassals in their in- 
fluence. He was successful in a long war with 
Flanders, which resulted in annexing the Wal- 
loon territory and in adding Guienne, formerly 
possessed by the English. His reign became fa- 
mous for his opposition to the freedom of the 
clergy from taxes, which brought on an extended 
contest with Pope Boniface VIII. Philip impris- 
oned the papal legate in 1300, publicly burned a 
bull issued by the Pope, and caused the prelates 
who sided with Boniface to have their property 
confiscated. When Boniface excommunicated him, 
he sent William de Nogaret with a military 
force to Rome, where the Pope was imprisoned 
for a short time. 

After the death of Boniface VIII, Philip exer- 
cised his influence in electing Clement V to the 
papal throne under the condition that Avignon 
should be the papal residence and the Knights 
Templar should be abandoned. In the period from 
1306 to 1314 many hundreds of Templars were 
martyred and their property was confiscated. 
Philip, as a sovereign, exercised much energy in 
establishing royal power by suppressing feudal- 
ism. He likewise promoted extensive civil, indus- 
trial, and military reforms. His system of govern- 
ment caused a great rise in taxation, for which 
reason he restorted to confiscating the property 
of Jews, Templars, and political opponents, and 
at one period in his reign the currency became 
greatly debased. Many ordinances for the admin- 
istration of the government were left by him, and 
he was the first sovereign to convene and consult 
the states-general. 

Philip V, surnamed The Tall, King of France, 
born in 1294; died in January 1322. He was the 
elder brother of Louis X, whom he succeeded in 
1317. His reign was characterized by few note- 
worthy events. 

Philip VI, of Valois, King of France, born in 
1293; died near Chartres Aug. 22, 1350. He was 
the younger brother of Philip IV and succeeded 
Charles IV in 1328, but his right to the throne 
was denied by Edward III of England, grandson 
of Philip IV. Edward III claimed the throne of 
France by his mother, who. was the sister of 
Charles IV. Philip was supported by the people 
of France, and the beginning of his reign was 
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full of promise, but Edward III declared war 
against him in 1337. This war was the beginning 
of a contest that waged for a period of 100 years 
and was finally terminated by the French victories 
under Joan of Arc. The first important event of 
the war was the destruction of the French fleet 
off Sluis in 1340. Normandy was captured in 1346 
by Edward, who later marched upon Paris, but 
after the French defeat at Crécy a truce was con- 
cluded, France later became embarrassed finan- 
cially as a result of official extravagances, and 
the people succeeded in their demands to vest 
the exclusive power to tax in the assembly of 
the states. Philip was regarded as unfriendly to 
learning, irrational in dealing with the Jews, and 
exorbitant in his exactions of revenue. He was 
succeeded by his son, John the Good. 

Philip, the name of five kings of Spain; the 
two most important are treated in articles below. 
Philip I, King of Castile and Aragon, the son of 
Emperor Maximilian 1, was born at Bruges on 
July 22, 1478; died there Sept. 25, 1506. Philip Ill, 
King of Spain, son of Philip II, was born at Ma- 
drid on Apr. 14, 1578; succeeded his father on 
Sept. 13, 1598; and died at Madrid on Mar. 31, 
1621. Philip 1V, King of Spain, son of Philip III, 
was born at Valladolid, Apr. 8, 1605; succeeded 
to the throne on Mar. 31, 1621; and died on 
Sept. 17, 1665. 

Philip Il, King of Spain, son of Emperor 
Charles V and Isabella of Portugal, born at Val- 
ladolid, May 21, 1527; died in Madrid, Sept. 13, 
1598. His mother died when he was 12, but he 
was carefully educated for political duties under 
the direction of his father. He married Mary of 
Portugal in 1543, who died two years later, leav- 
ing a son, Don Carlos. He was summoned to Brus- 
sels by his father in 1548, that he might become 
acquainted with the people and institutions over 
which he was to become ruler, and in 1554 mar- 
ried Queen Mary of England. The same year his 
father waived his claim to Naples and Sicily 
in favor of Philip, and in 1555 gave him sov- 
ereignty of The Netherlands. 

In 1556 the crown of Spain passed to him, and 
with it the colonial possessions in America, Asia, 
and Africa. Queen Mary died in 1558 and it was 
Philips purpose to marry Elizabeth, who had 
succeeded to the throne of England, but although 
that lady did not reject the proposal at once, she 
adopted a policy in religion that would have made 
such a union impossible. Changing his plans, 
Philip married Isabella of France in 1559, and 
soon after settled permanently in Spain. His re- 
ligious policy was rigorous, and it was his design 
to become recognized as the head of the Catholic 
party in Europe, for which purpose he suppressed 
the free institutions that had long prospered in 
many parts of his vast dominion. The Nether- 
lands revolted in 1566 and, after a successful con- 
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flict, established the Dutch Republic by uniting 
seven of the northern provinces. This contest was 
carried on under the leadership of William the 
Silent for many years, but Philip instigated the 
assassination of William in 1584. He was married 
a fourth time in 1570 to the Archduchess Anne 
of Austria. 

The military forces of Philip II conquered 
Portugal: in 1580, when he annexed that country 
to his dominion and immediately began to build 
the Invincible Armada to further his plans by 
overcoming the naval forces of England, The war 
began in 1587, but The Netherlands remained 
hostile, while the Turks engaged a portion of his 
forces. The only naval victory gained in the war 
was that of Lepanto, which was won over the 
Turks by Don John of Austria. (See G.K. Ches- 
terton’s narrative poem, "Lepanto.") His Armada 
was scattered by storms and eventually was totally 
defeated by the allied forces of England and The 
Netherlands. These disasters caused Spain to lose 
its proud position as a first-class naval power. In 
the meantime financial distresses accumulated and 
many Spanish colonies asserted their independ- 
ence. Peace with France was finally concluded at 
Vervins in 1598. However, hostilities with Eng- 
land and The Netherlands continued and he died 
before the war terminated. Philip possessed con- 
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siderable ability. He was the originator of many 
vast enterprises and was popular with the zealous, 
but his plans were seldom successful. It was his 
fixed policy to persecute vigorously his opponents 
and those differing from him religiously by em- 
ploying the Inquisition. Historians generally unite 
in rating him as austere, cold, and bigoted. He 
was succeeded by his son, Philip III. 

Philip V, King of Spain, first of the Bourbon 
kings, born in Versailles, France, Dec. 19, 1683; 
died in Madrid, July 9, 1746. He was the Dauphin 
Louis, son of Louis XIV of France, and in 1700 
became King of Spain, succeeding to the throne 
by the will of Charles II, who died without direct 
heirs. In 1702 he married Mary Louisa and in 
the same year the War of the Spanish Succession 
was begun. This conflict was caused by his rival 
claimant to the throne, Archduke Charles of Aus- 
tria, who was supported by the allied forces of 
Austria, Holland, and England, while Spain, a 
portion of The Netherlands, and Naples sided 
with Philip. The war was finally terminated in 
1713 by the Peace of Utrecht, by the terms of 
which Minorca and Gibraltar were ceded to Eng- 
land; Naples, Milan, and The Netherlands to 
Austria; and Sicily to Savoy, but the other Spanish 
possessions recognized him as king. His queen 
having died, he married Elizabeth Farnese, niece 
of the Duke of Parma, in 1714, who began im- 
mediately to exercise much influence in the gov- 
ernment. It was her desire to expel the Hapsburgs 
from Italy, that her sons of a former marriage 
might secure possession, a wish which for many 
years disturbed the peace of Europe. In 1727 an 
alliance was formed by Spain, Holland, France, 
and England against Austria, whose emperor was 
then in possession of most of Italy, and in 1731 
Spain recovered some of its Italian possessions. In 
1736 the two sons of the Spanish queen secured 
the throne of the two Sicilies, but these advan- 
tages were lost soon after. Philip reigned 46 years. 
Many useful reforms were made in the period, 
including the establishment of schools, the im- 
provement of the navy, and the founding of li- 
braries. He was succeeded by his son, Ferdi- 
nand VI. 

Philip the Bold, Duke of Burgundy, son of 
John the Good, born Jan. 15, 1342; died Apr. 27, 
1404. He was the last of the ducal house of Bur- 
gundy. After securing a military training, he dis- 
played heroic courage at the Battle of Poitiers, in 
1356, where he saved the life of his father and 
earned the title of The Bold. Both he and his 
father were taken as prisoners to England, but 
in 1360 he returned to France, where he was re- 
warded for distinguished services by an assign- 
ment of the duchy of Touraine, to which the 
duchy of Burgundy was added in 1363. He lost 
Touraine when Charles V became King of France, 
but later obtained Flanders by marrying the 
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heiress, Margaret. In 1372 the French army was 
placed under his command, with which he se- 
cured many of the English possessions, and when 
his nephew, Charles VI of France, became in- 
sane, he was made regent. Philip not only dis- 
played military genius, but he encouraged com- 
merce, manufactures, and arts. A number of 
flourishing schools were established and fostered 
under his direction. His regency of France was 
both wise and successful. 

Philip the Good, Duke of Burgundy, son of 
John the Fearless, grandson of Philip the Bold, 
born at Dijon, June 13, 1396; died at Bruges, July 
15, 1467. His father was assassinated through the 
instigation of the dauphin, afterward Charles VII, 
at the bridge of Montereau, and he succeeded 
him as Duke of Burgundy in 1419. It was his de- 
sire to avenge the death of his father, and accord- 
ingly he placed himself in an offensive and de- 
fensive alliance with Henry V of England. This 
king recognized him as heir to the throne after 
the death of Charles VI. Later he was recognized 
as heir by the King of France and the states- 
general in the Treaty of Noyes, concluded in 1520, 
though this agreement was not in accord with 
the Salic law: However, the dauphin refused to rec- 
ognize the treaty, and accordingly gathered a mili- 
tary force to assert his claims. He was defeated 
at Crevant in 1423 and again at Verneuil in 1424; 
but a dispute between Philip and the English 
caused the former to conclude a treaty with the 
French king in 1429. Afterward a second dispute 
arose between Philip and the English, when he 
was aided by the King of France in expelling the 
English from their possessions in France. Philip 
now became devoted to the encouragement of in- 
dustrial and educational arts, for which purpose 
he devised a system of general taxation, and his 
reign was one of the most efficient and prosperous 
in Europe. Heavy taxation caused an insurrection 
in Ghent and Bruges in 1454, but it was sup- 
pressed by Philip with much ability. Burgundy 
was the most wealthy state of Europe during 
his reign, and his subjects generally mourned his 
death. M 

Philippi (fi-ip'i), ancient city of Macedonia, 
named after Philip II of Macedonia. Its historical 
importance dates back to 42 ».c., when Augustus 
and Antony, in a second battle, defeated the re- 
publicans under Brutus and Cassius. (See Shake- 
speare's "Julius Caesar.") Philippi was also the 
site of a Christian church built by the apostle 
Paul, who here delivered one of his epistles to the 
Christians. 

Philippics (fi-lip'piks), a name originally 
applied to a series of celebrated orations spoken 
by the Greek orator, Demosthenes, against Philip, 
King of Macedon, father of Alexander the Great. 
The number of orations is usually given as three. 
Their special purport was to arouse the Athenians 
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for defensive organization against the growing 
power of Macedon. The name was afterward ap- 
plied to 14 orations delivered by Cicero against 
the dangerous and malicious designs of Mark 
Antony, and it has since come to signify any 
severe written or oral invective. 

Philippines (/i/ip-énz), REPUBLIC OF THE, or 
PHILIPPINE ISLANDS, a group of islands in the 
Malay Archipelago, situated southeast of Asia, in- 
cluding over 7,000 islands and islets. The total 
area is about 115,600 sq. m. Many of the islands 
are small and comparatively worthless, but as a 
whole the group possesses remarkable richness in 
natural resources. The principal islands, in the 
order of size, are Luzón, Mindanao, Samar, 
Negros, Palawan, Panay, Mindoro, Leyte, Cebú, 
Bohol, Masbate, and Roblén. Twenty-one other 
islands are of moderate size, ranging from 100 
to 250 sq. m. 

Description. The islands are of volcanic origin 
and are a part of the vast oceanic plateau which 
is partly elevated above the surface of the sea. 
They are surrounded by comparatively shallow 
waters, which exceed a depth of 200 ft. only in a 
few places. The surface is diversified by moun- 
tains, thus making a large part of the area not 
inhabitable and tending to centralize the in- 
habitants in the more fertile parts. In general the 
ranges extend from south to north, showing the 
outlines of a continuous mountain system that 
formerly towered at great elevation above the sea, 
The highest peaks approximate 10,000 ft., but Mt. 
Apo, in Mindanao, the culminating summit, is 
10,312 ft. high. Between the mountains are nar- 
row plains, which broaden somewhat near the 
coast. Most of the highlands are near the interior 
of the islands and slope toward the coast, but 
Leyte has no elevated mountains. Only a few of 
the volcanoes are active at present, though more 
than 20 have had eruptions within the historical 
period, and fully 50 have well-marked volcanic 
characteristics. The coast lines are generally ir- 
regular and afford excellent harbors. Earthquakes 
have been frequent and in some cases destructive. 

The rivers are short and rapid. Mindanao, one 
of the largest islands, has two rivers of consid- 
erable length, the Agusan and the Pulanqui. The 
former flows north into the Surigo Sea, while 
the latter has a course toward the southwest into 
Lake Liguasan, whence it flows toward the north- 
west into Illana Bay. The Cagayan or Rio Grande 
drains the northern part of Luzón. In the south- 
ern part of that island is the Pasig, which unites 
Laguna de Bay with Manila Bay. This stream is 
important for commercial enterprise, affording 
transportation facilities from Manila, on Manila 
Bay, to Pasig, Santa Cruz, and other ports on 
Laguna de Bay. A number of the streams are used 
for irrigating purposes in regions where the rain- 
fall is insufficient, Luzón has two lakes of con- 
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siderable size, Laguna de Bay and Bonbom, or 
Taal, both being fed by numerous springs and 
streams. Mindanao has a number of lakes, in- 
cluding Lanao, Liguasan, and Buluan. Min- 
doro, Leyte, and Sámar have many small rivers, 
but the lakes are not important. 

The Philippines are located within the tropics, 
and the climate is diversified, owing partly to 
variations in altitude and area, and partly to the 
predominating influence of prevailing winds. 
Three seasons mark the year more or less dis- 
tinctly. These include the temperate and wet from 
July to October, the temperate and dry from No- 
vember to February, and the hot and dry from 
March to June. In some sections the rainfall is 
constant and heavy in July and August, reaching 
about 114 in. in various localities. Along the 
eastern coast the precipitation is not excessive, 
being shut off to some extent by the mountains. 
The temperature ranges from 61° to 97° during 
the year, though in July and August it remains 
almost stationary between 79° and 85°. In May 
the temperature ranges from 80° to 100° F. in the 
shade, and the coolest month is December. Ter- 
rific storms sweep across the islands at intervals. 
They are cyclones of wind and rain, known as 
typhoons, but occur most frequently in the north- 
ern section, where life and property are fre- 
quently endangered, 

Frora AND Fauna. The islands are rich in vege- 
table life, which assumes varied and distinctive 
tropical luxuriance. Valuable forest trees abound 
in different sections of the archipelago, including 
the ebony, ipil, narra, tindalo, yakal, teak, cama- 
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The industries of the Philippine Republic are varied, Some 
are of long standing, for instance, the production and proc- 
essing of Manila hemp, or abacá, here (above left) drying 
in the sun; and others are of fairly recent introduction, for 
example, the manufacture of textiles (above right). Rem- 
iniscent of earlier days is the basketmaker shown at left; 
his baskets are now used to carry vegetables to city markets. 
The day-to-day government of the republic is carried on 
from the 49 provincial capitals. The largest of these is Cebu 
City, capital of Cebu Province. The city is the commercial 
hub of the central Philippines, in the island group known 
as the Visayas. Cebu's capitol (below) was built in 1937 
and carries below its dome the following inscription: “The 
authority of the government emanates from the people" 
(all photos on this page, courtesy Shell Photographic Unit, 
London, England) 
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The waterfront on the Pasig River 
(top) is in the central part of the city; 
the general post office is at the lef . 
Landmarks of Manila are the Rizal 
Monument (above), dedicated to José 
Rizal (1861-96)—a Malayan who be- 
came a national hero through his nov- 
els, which disclosed the conditions of 
life under the Spanish, and who was 
executed by the Spanish — and the 
ruins of Lourdes Church (right), 
bombed out in World War II. A new 
Lourdes Church was later built in 
Quezon City (courtesy Philippine 
Assn., Inc.) 
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gon, and lauan. Some of the trees are so hard that 
they are cut with difficulty, and this class of tim- 
ber is exceptionally valuable for furniture and 
shipbuilding. There are about 615 varieties of 
trees and some 40,000,000 acres of commercial 
forests, largely government-owned, which furnish 
wood for building and cabinet purposes, and gums 
and resins. Some localities are interlaced and gar- 
landed by many species of shrubs and vines that 
are common in tropical regions. Blossoms and 
fruit are found hanging together on the trees in 
the cultivated fields and the yield of crops of this 
kind is in constant succession. Hemp is the best- 
known product of the Philippines and the name 
manila is generally applied to the commodities 
made from it, such as twine, rope, and paper. 

Few native mammals are found. The carabao, 
or water buffalo, is the most important animal, 
and is valued for its flesh and as a beast of 
draught and of burden. Carabao milk is used to 
make ice cream and cottage cheese. It is thought 
that the humped variety of cattle is native. Other 
native animals include crocodiles, civet cats, mon- 
keys, and reptiles. Many species of birds of song 
and plumage abound, and huge spiders and 
tarantulas are very common. Among the birds 
are the snipe, jungle fowl, curlew, pigeon, horn- 
bill, and humming birds, Oysters, shrimps, crabs, 
and numerous species of fish are plentiful. A 
profitable shell fishing and pearl industry has 
been developed. 

Minne. The islands have an abundance of 
mineral wealth, much of which has been known 
for centuries, although the developments are only 
of comparatively recent date. Coal is found in 
large fields in the principal islands and gold is 
mined in Luzén and Mindanao. Copper is found 
in the northern part of Luzón and iron occurs in 
Cebá, Luzón, and Panay. The volcanic regions 
are rich in sulfur and many localities have de- 
posits of salt and gypsum. Silver occurs in con- 
nection with lead. Other minerals are quicksilver, 
saltpeter, arsenic, petroleum, and natural gas. 
Granite and limestone suitable for building pur- 
poses are abundant, 

AckicULTURE. Before World War II, the lead- 
ing industry was agriculture, and about 60 per 
cent of the land was suitable for cultivation. Farm- 
ing implements and methods were inferior until 
the islands became a possession of the U.S., when 
farm machinery and modern farming methods 
were introduced. Agriculture is confined almost 
entirely to the region elevated less than 700 ft. 
above the sea. Nearly all the cultivated plants 
common in Southeastern Asia thrive. About 5,000 
native species of plants have been classified by 
botanists, showing that the flora is very exten- 
sive. The greater part of the farming land is 
owned by native Filipinos whose farms average 
about three acres each. Manila hemp, or abacé, is 


considered one of the most valuable of the native 
plants. Luzón had the largest area of tilled land 
before the war, while Masbate possessed the most 
extensive interests in livestock. Rice, unhusked 
and called palay, was the staple crop, followed 
by the yield of sugar, which is obtained chiefly 
from sugar cane. Tobacco had a high rank, both 
in quality and yield. Other products included 
manila hemp, coffee, cotton, chocolate, rubber, 
coconut, corn, and cacao. The tropical fruits are 
abundant, especially the pineapple, banana, 
orange, mango, lemon, and pomegranate. The 
islands lead in the production of copra and coco- 
nut oil. 

The livestock industry has been centered largely 
in cattle raising, although carabaos (water buf- 
falo) outnumber the cattle. Horses are reared 
quite extensively, but the grades are small, rang- 
ing between the pony and the saddle horse. Cat- 
tle with a small hump are grown for beef, and 
Swine and poultry are favorite animals among 
the natives. The government introduced alfalfa 
as a means of encouraging the livestock industry 
and it has been found a highly profitable product. 
Goats and sheep were introduced by the Span- 
iards and are grown in small herds. 

Manuractures. Philippine industry has re- 
mained largely in the homes, but the number of 
factories was on the increase before World War 
II. Cloth was the leading manufactured product. 
A large quantity of mats, carpets, hats, and rugs 
were made of strip bamboo. Cordage made of 
hemp was produced extensively, both for domes- 
tic use and for exportation. Pipe tobacco and 
cigars were manufactured extensively, for which 
purpose modern machinery was introduced. 
Other manufactures included salt, confectionery, 
pottery, saddlery, brick, and furniture. Lumber 
was exported in considerable quantities. A large 
number of small vessels were made, for coastwise 
transportation. 

TRANSPORTATION AND Commerce. The islands 
had about 570 m. of railways in operation in July 
1946. The most important line was operated 
in the western part of Luzón, extending from 
Manila to Lingayén. In general, railroads were 
constructed from the coast to the interior rather 
than lengthwise on the larger islands, since coast- 
wise transportation was handled mostly by 
steamers. Highways of a superior grade were con- 
structed, and on July 30, 1946, included 15,053 m. 

The exports somewhat exceeded the imports, 
and the foreign trade was largely with the US. 
Japan, Great Britain, China, Canada, Australia, 
France, and Spain. Manila hemp was the most im- 
portant export and it was followed in order by 
sugar, tobacco, lumber, and fruits. The imports 
included cotton textiles, flour, glass, liquors, and 
machinery, The three leading ports were Manila, 
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Cebu, and Iloilo, but custom houses were main- 
tained also at the ports of Aparri, Jolo, and Zam- 
boanga. In 1952, imports totaled $426,000,000, and 
exports totaled $348,000,000. 

Poputation. The Filipinos belong to one racial 
stock, the Malays, blended with Indonesian, and 
later with Mongoloid, elements. Christians num- 
ber more than nine-tenths of the population, 
Mohammedans a little over 4 per cent. Other re- 
ligions account for slightly under 4 per cent. 
Roman Catholicism was introduced by the Span- 
iards and is the predominating religion, having 
about 80 per cent of the population among its fol- 
lowers, but the leading Protestant denominations 
have secured a considerable number of followers 
through missionary work, Many of the natives 
in the Sulu Islands are Mohammedans, and the 
Buddhist faith is represented in some sections. 
Some of the wild tribes in the south conduct a 
form of pagan worship. 

Manila, in the southwestern part of Luzon, is 
the metropolis, chief seaport, and administrative 
center of the government. It was the Philippine 
capital until Quezon City, not far from Manila, 
was designated (1948) as the official capital of 
the republic. Other cities of importance include 
Cebu, Iloilo, Baguio, Zamboanga, Davao, Bacolod, 
Tagaytay, San Pablo, Cavite, and Dansalan. 
Luzon is the most populous island, but Cebu has 
the largest number of inhabitants to the square 
mile. In 1922, the population of the islands was 
9,935,426; in 1952 (est.), 20,631,000. 

Language AND LITERATURE. About six princi- 
pal dialects are spoken in the archipelago, but the 
number is much larger if all of the local varia- 
tions are taken into account. Some of the lan- 
guages are primitive and crude, while others 
show a high degree of precision and culture. At 


present the tendency is to unify and develop the 
leading languages at the expense of the others, 
and English is taken up readily by the younger 
groups. The leading dialects include Tagalog, 
Visayan, Ilokano, Bikol, Pampango, and Panga- 
sinan. In December 1937 Tagalog was made the 
basis of the national language. 

When the Spaniards occupied the Philippine 
Islands, in 1521, they found the Filipinos pos- 
sessed a well-advanced culture of their own. The 
ancestors of the present Christian population 
wrote their dialects in syllabaries of Hindu origin, 
while the Mohammedan peoples of Mindanao 
and Sulu were beginning to use Arabic charac- 
ters, in which their literature is still preserved. 
The early Spanish missionaries taught the peo- 
ple to use the Roman alphabet in place of the 
native syllabaries. In this way, ability to read 
and write the native dialect was spread over a 
wide area. 

Epucation. The 1903 census found ca. 1,000,- 
ooo people able to read and write in a native 
dialect. About 1863 the Spanish government made 
the first public provision for primary instruction, 
Town schools for both sexes were established, 
and provision was made for training Filipino 
teachers. This work progressed steadily, although 
slowly, until the close of the Spanish rule, when 
nearly every Philippine town had at least one 
primary school for each sex. The instruction was 
sometimes in Spanish, but more often in the 
native dialect. 

After the American occupation, in 1898, a 
comparatively comprehensive public-school sys- 
tem was organized. 

Today, a public-school system modeled on that 
of the U.S. provides free elementary and high- 
school education. In 1950-51 there were 22,077 
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public schools, with a total enrollment of 4,113,- 
870 in all grades. The 11 universities include the 
Univ. of Santo Tomás, the Philippine Women's 
Univ., National Univ., and the Univ. of the 
Philippines (a state-supported institution which 
in r948-49 had a registration of 7,106). The 
Philippine Medical School, established by the na- 
tional government, was opened in 1907 and later 
became part of the Univ. of the Philippines. The 
large National Library at Manila has branches 
in other cities. 

Under the Spanish regime higher, or superior, 
instruction was in private hands, though in cer- 
tain cases it was aided by the government. Schools 
were established by the sons of Spanish colonists 
within the first decades after the conquest. In 
1601 the Jesuits established in Manila the Coll. 
of San José. The Dominican Order founded the 
Coll. of Santo Tomás in 1611. This subsequently 
became the Royal and Pontifical Univ. of St. 
Thomas Aquinas. Provision was early made for 
the training of Jesuit priests, who were sons of 
both Spanish colonists and Filipinos. In the last 
century of the Spanish rule there were seminaries 
in each episcopal diocese. One important institu- 
tion established by the Jesuits after their return 
to the islands was the Ateneo de Manila. 

Government. Until July 4, 1946, the govern- 
ment of the Commonwealth of the Philippines 
was administered under U.S. protection, In 1916 
the legislative authority became vested in the 
Philippine legislature, composed of two branches, 
one the senate and the other the house of repre- 
sentatives. The senate consisted of 24 senators and 
the house of representatives of 90 members, The 
legislature created under this law opened its first 
session on Oct. 16, 1916, and on its being organ- 
ized, the former Philippine commission ceased to 
exist. Judicial authority is vested in the supreme 
court, the courts of first instance, and the munici- 
pal courts, but all important causes are subject to 
review by the supreme court. A unicameral legis- 
lature was provided by the permanent constitu- 
tion ratified in 1935; in 1940 it was amended to 
restore the bicameral legislature, the house to 
consist of not more than 120 members and the 
senate of 24 members, and to set the term of office 
of the president and the vice president at four 
years each. This arrangement follows the terms of 
the Tydings-McDuffie Act passed by the U.S, Con- 
gress in 1934, which provided for the independ- 
ence of the islands in 1946. On July 4, 1946, the 
Commonwealth became the “Republic of the 
Philippines,” an independent state (see History 
later in this account). 

Executive power is vested in a president, who 
is elected by qualified voters through direct bal- 
lot once in four years. Assisting the president are 
ten departmental secretaries, Legislative power is 
vested in a congress, which consists of two cham- 
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bers: the senate, with 24 members elected for six- 
year terms; and the house of representatives, with 


100 members elected for four-year terms. The re.” 


public is composed of 51 provinces. 
The government requires ten months of mili- 
tary training of men aged 21 to 50. The total de- 


fense force (1951) numbers some 54,000, includ- - 


ing army, navy, and air personnel. 

The unit of currency is the peso, for which see 
Coinage. 

History. The Philippines were discovered in 
1521 by Magellan, who visited many parts of the 
Visayan islands and in the same year lost his life 
in a war on the island of Cebu. Spain immediately 
began to promote colonization of the islands, 
but a permanent settlement was not founded 
until 1565, when a colony was planted on tne 
island of Cebu. Although the islands had been 


claimed for Spain in 1521, not all of the islands — 


had been conquered even by the end of Spanish 
rule in 1898. Manila was founded in 1571 and was 
made the seat of government. Christian missions 
were established soon after in a number of the 
islands. The Chinese invaded the archipelago in 


1574 and almost succeeded in destroying Spanish — 


influence, which was likewise threatened by the. 
Dutch. During the r8th century the islands re- 
mained in the hands of the Spanish, except when 
they were captured by the British during the 
Seven Years War, but they were restored. to 
Spain in 1763 by the Treaty of Paris. The cultiva- 
tion of tobacco as a government monopoly was 
introduced in 1780, in an attempt to make the 
colony self-supporting. r 

Spain remained in undisputed possession of 
the islands, except for a number of attempts to 
establish a native independent government, until 
the beginning of the Spanish-American War, in 
1898. The last armed resistance against the Span- 
ish had been organized in 1896, under the leader- 
ship of Andres Bonifacio, later of Emilio Agui- 
naldo and other native leaders. This insurrection 
had been subdued after a desultory war of nearly 
two years, and Spain was to pay the leading mal- 
contents the sum of $400,000, but only half of this 
sum was ever paid. This caused the insurrection 
to break out again in April 1898, and Aguinaldo 
held a conference with Consul-General Pratt, the 
USS. representative at Singapore, and it was agreed 
that he should cooperate with Com. Dewey, who 
was in command of a fleet. Aguinaldo received 
a supply of arms from Com. Dewey for the in- 
surgents, who promptly rallied to the support of 
their leader. The Spanish fleet was destroyed at 
Manila on May 1, 1898, and many points inland 
were occupied. The Treaty of Paris ceded the 
islands to the U.S, but Spain received a cash 
amount of $20,000,000. 

A dispute between Aguinaldo and other leaders 
of the insurrection against Spain now arose with 
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the American authorities because of a misun- 
derstanding. The Filipinos had organized a gov- 
ernment and adopted a provisional constitution, 
and Aguinaldo appealed to the nations for the 
recognition of the independence of the Philip- 
Pines. A revolt, known as the Filipino Insurrec- 
tion, against American authority, began in Feb- 
ruary 1899, when hostilities broke out at Manila. 
This was followed by an intimation that the U.S. 
would annex the islands. Three and a half years 
were consumed in subduing the opposition, and 
much expense and bloodshed were involved. 
President McKinley had sent a commission to 
ands in January 1899, for the purpose of 
i ating the conditions and endeavoring to 
induce the natives to accept American rule. This 
commission issued a proclamation to explain 
the intentions of the government and pro- 
ceeded to organize a party favorable to the 
Americans. Little progress was made by the 
American army until the latter part of 1899, 
when the native army was driven to the moun- 
tains, where guerrilla warfare was conducted 
for some time. Aguinaldo was captured in March 
1901, but the insurrection was not officially ended 
until July 4, 1902. The government throughout 
the war was military, but large districts were soon 
pacified, and civil government was established. 
The cost of the war to the U.S. was about $175,- 
000,000. William H. Taft was at the head of the 
Philippine administration from 1900 until 1904, 
when he was succeeded’ by Gen. Luke E. Wright. 
Frank Murphy was the last American governor- 
general of the Philippines. Manuel Quezon was 
elected in 1935 as first president of the Common- 
wealth of the Philippines under the constitution 
adopted in that year. In July 1941 the Army of 
the Philippines was incorporated into the U.S. 
Army under the command of Gen. Douglas Mac- 
Arthur (g.v.). The Philippine Army of over 
100,000 men and the Philippine Scouts of 12,000 


men, together with some 19,000 American troops, 
were the sole defense of the Philippines against 
the Japanese in 1941. 

During World War II, the Philippines were 
attacked by Japanese planes on Dec. 7, 1941. 
This attack was followed by an organized inva- 
sion begun on Dec. 10, 1941. Attacked by numeri- 
cally superior forces, the defenders under Gen. 
MacArthur had to give way slowly; Manila, de- 
clared an open city on Dec. 26, fell on Jan. 2, 
1942; the Cavite naval base on Jan. 2, 1942. By 
April 10, 1942, the Japanese had forced the de- 
fenders to surrender Bataan Peninsula and to 
withdraw to the island fortress of Corregidor. 
The latter was held until May 6, when exhaustion 
forced the commander, Gen. Jonathan Wain- 
wright (q.v.), to surrender. The recapture of the 
Philippines commenced with the first battle of 
the Philippine Sea (June 1944). The second battle, 
which the U.S. Navy termed one of the most de- 
cisive victories of the war, was fought in October 
of the same year. On Oct. 20, 1944, Gen. Mac- 
Arthur returned, and American forces quickly 
occupied Leyte Island. Manila fell in February 
1945. The Philippine campaign continued through 
the summer until each island was freed from the 
Japanese invaders. 

In fulfillment of a pledge of long standing, the 
U.S. proclaimed the independence of the "Re- 
public of the Philippines" on July 4, 1946, and 
U.S. forces were gradually withdrawn from the 
Philippines. However, the two countries con- 
tinued their time-honored ties of trade and cor- 
dial relations. A 99-year mutual defense treaty, 
signed in 1947, provided for the establishment 
of American military and naval bases on the 
islands. 

Manuel Roxas was elected the first president, 
and upon his death Vice President Elpidio Qui- 
rino succeeded to the presidency (April 17, 1946). 
He was returned to the presidency for a four- 
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year term in the 1949 general election. Ramén 
Magsaysay was elected, Nov. 10, 1953, to succeed 
Quirino, whose administration aroused much 
controversy and charges of corruption. Magsay- 
say’s administration sought to improve the gov- 
ernment services, eliminate corruption, and sup- 
press the Hukbalahap movement. The Huks, as 
these Communist-supported guerrilla fighters 
were called, had harassed the government since 
the end of the war with raids and violence. Out- 
lawed in 1948, the Huks continued their activities 
until a relentless government military campaign 
wiped them out almost completely. In 1954 the 
Huk leader, Luis Taruc, was taken prisoner, and 
thereafter only minor guerrilla activity occurred. 

Magsaysay died in an air crash on March 17, 
1957, and was succeeded by Vice Pres. Carlos P. 
Garcia. In November 1957 Garcia (Nationalist 
party) was elected president, and Diosdado Ma- 
capagal (Liberal party) vice president. Garcia’s 
term was not a very successful one, and he lost 
his campaign for re-election (1961) to his vice 
president. Macapagal waged his campaign on the 
issues of corruption in government, economic 
woes, the government's inaction to alleviate the 
problem of poverty (especially in rural areas), 
and a promise of promoting a free enterprise 
system. 


DIOSDADO MACAPAGAL 

Standing behind microphone, he is sworn in as the 
fifth president of the Philippines by Chief Justice 
Cesar Bengson 


As a charter member of the U.N., the country 
has taken active part in the deliberations of the 
organization and the Philippine's chief delegate, 
Gen. Carlos P. Romulo (q.v.) was elected presi- 
dent of the U.N. General Assembly (1949). In 
international matters, the Philippine government 
usually supports the U.S. and in 1954 signed the 
Manila Treaty (q.v.). 

Philippopolis (fi-póp'ó-li)) or provpiv, a 
city in southern Bulgaria, on the Maritsa River, 
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about 82 m. s.w. of Sofia. It is the capital of the 
department of Plovdiv, and is an important trad- 
ing center, dealing extensively in attar of roses, 
wheat, tobacco, silk, and beer. In ancient times 
the town was first called Eumolpias; in 342 s.c. 
it was taken by Philip II of Macedon and re- 
named after him, Under Roman administration 
it was made the capital of Thrace. It was ruled 
by the Turks from a.v. 1317 until 1878, when it 
became capital of the autonomous province of 
Eastern Rumelia. Since 1885 the city has belonged 
to Bulgaria. Population, 1950 (est.), 127,000. 

Philipse Manor (fi'lips md/nér), an estate 
extending from Yonkers, N.Y., to North Tarry- 
town, between the Hudson and Bronx rivers, It 
was originally acquired by Frederick Philipse 
(1626-1702), a Dutch merchant, who built a 
manor hall in Yonkers and Philipse Castle in 
North Tarrytown. The manor hall was used as 
the Yonkers town hall (1868-1908). Both the 
hall and the manor are open to the public, and 
their displays are fine examples of Colonial life. 

Philistines (fi-lis'tinz), a people formerly 
resident in the lowlands of Palestine, on the 
Mediterranean coast, occupying the region from 
near Joppa to the Egyptian desert south of Gaza. 
They are mentioned in the Bible as coming in 
conflict with the Israelites in the age of the Judges 
and are spoken of as a warlike colony at the time 
of the Exodus. Their territory consisted of five 
principal cities or provinces: Ashdod, Askelon, 
Ekron, Gath, and Gaza. In the time of Eli they 
overwhelmed the Israelites, when they captured 
the ark. King Saul died fighting the Philistines 
in the battle of Mt. Gilboa. David and Solomon 
fought against them and the latter finally an- 
nexed their territory, but later they were embold- 
ened by the internal strife of Judah and again 
rebelled against Israelitic supremacy. 

In the reign of Ahaz the Philistines formed an 
alliance with the Syrians and Assyrians, to harass 
the Israelites, but their whole country was again 
subjected by Hezekiah. The writings of the 
prophets make it certain that they were a men- 
ace to the Jews, but it is reasonable to assume 
that at different periods intermarriages and so- 
cial connections between the two nations were 
of common occurrence. They appear to have been 
a civilized people, devoted to agriculture and 
commerce, and possessing more than ordinary 
skill in warfare. Residing near the Mediterranean, 
they developed a considerable trade in manufac- 
tures, In later times their country became merged 
into Palestine, and all traces of their former dia- 
lect were lost. Y 

Phillips (flips), wennerr, orator and aboli- 
tionist, born in Boston, Mass., Nov. 29, 1811; died 
there Feb, 2, 1884. He was descended from a 
wealthy family and in 1831 was graduated from 
Harvard Univ., where he was a classmate of 
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Charles Sumner and J. L. Motley. After his grad- 
uation from Harvard, he entered the Cambridge 
Law School, where he studied under Justice 
Story and, in 1834, was admitted to the bar. 

Phillips was successful in his practice from the 
first because of his extraordinary oratorical abil- 
ity. In 1837 he witnessed a mob making an assault 
on William Lloyd Garrison, who had spoken in 
Boston in favor of the emancipation of the slaves, 
and was so forcibly impressed that he entered 
upon a careful study of the slavery question. He 
was soon denounced as an abolitionist and began 
to arouse public sentiment by advancing unan- 
swerable arguments against slavery, which per- 
suaded a large number of people to join in the 
movement for the liberation of the slaves. His 
first great address on this subject was delivered 
at Faneuil Hall, Boston, in 1837, when he de- 
nounced the murder of E. P. Lovejoy at Alton, 
Ill, by sympathizers of the slaveholders. This 
course caused many of his clients to abandon him, 
and his practice was almost ruined. However, he 
received an inheritance from the estate of his 
parents, which enabled him to devote himself 
to the antislavery cause and to lecture on other 
subjects. 

Phillips favored the political equality of women. 
He opposed the annexation of Texas, the Mexican 
War, and the Compromise of 1850. He favored 
the separation of the free and slave states until 
Ft. Sumter was fired upon, when he began to ad- 
vocate the destruction of slavery by the defeat of 
the Confederacy. After the Civil War he became 
a leader of the Labor party and was one of the 
organizers of the Greenback party. 

Phillips Andover Academy (an'do-vér), 
a nonsectarian private college preparatory school 
for boys in Andover, Mass., founded in 1778 and 
incorporated in 1780. It was conceived and 
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planned by Samuel Phillips, judge and politician, 
who was born in North Andover Feb. 5, 1752, 
and died in Andover Feb. 10, 1802. The school is 
commonly called Andover, to distinguish it from 
Phillips Exeter Academy (q.v.). Among its grad- 
uates have been Samuel F. B. Morse, Oliver 
Wendell Holmes, and Josiah Quincy. 

Phillipsburg (fiips-hárg), a town in north- 
western New Jersey, on the Delaware River, op- 
posite Easton, Pa. It is on the Central R.R, of 
New Jersey, the Pennsylvania R.R. and others, 
and is about 40 m. w.w. of Trenton. Manufac- 
tures include iron pipes, cement, textiles, ma- 
chinery and chemicals. The surrounding region 
is agricultural and contains productive de- 
posits of limestone and iron ore. Phillipsburg 
was settled in 1749 and incorporated as a 
town in 1861. Population, 1940, 18,314; in 1950, 
18,919. 

Phillips Exeter Academy (é4’s¢-tér), a 
nonsectarian, private, college preparatory school 
for boys in Exeter, N.H., founded in 1781 by 
John Phillips, merchant, who was born in An- 
dover, Mass., Dec. 27, 1719, and died in Exeter, 
April 21, 1795. He was the uncle of Samuel 
Phillips, one of the founders of Phillips Andover 
Academy (q.v.). 

Philoctetes (/i-ók-t£'téz), in Greek legend, 
a warrior of the Greek army in the Trojan War, 
to whom the dying Hercules bequeathed his bow 
and arrows, On his way to Troy, Philoctetes was 
bitten in the heel by a serpent and left to die on 
the island of Lemnos. After many years, how- 
ever, it was revealed by a seer that Troy could 
not be taken without the bow and arrows of 
Hercules. Accordingly Philoctetes was brought to 
Troy and healed there, Later, he killed Paris, The 
story of Philoctetes is the subject of a drama by 
Sophocles. 

Philo Judaeus (///à j5o-dé'iis), Jewish phi- 
losopher, born in Alexandria, Egypt, about 20 
».c.; died about a.p. 50. He was descended from 
a wealthy family and received a liberal education 
in his native city. His natural ability was linked 
with an extraordinary desire to secure educational 
advancement, and he devoted constant attention 
to all the studies contained in the course of the 
great university in Alexandria. His writings indi- 
cate that he possessed a wide range of knowl- 
edge in philosophy and metaphysics. He con- 
tributed many valuable additions to history, 
astronomy, music, geography, mathematics, and 
other branches of learning. He made a visit to 
Rome in a.D. 40 to persuade Caligula to refrain 
from requiring the Jews to give up their religious 
views, and on this mission he was accompanied 
by a Jewish embassy. 

Philo studied the writings of Homer, Plato, 
and other Greek writers, but he continued firm 
in the belief that the revelations through Moses 
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are the source of true religion and that the philos- 
ophy of the Jews embodies the highest wisdom. 
Several of the fathers of the church record that 
he met the Apostle Peter on a second mission to 
Rome in the time of Emperor Claudius, though 
some think this is extremely doubtful. His writ- 
ings indicate that he mastered the literature of 
his own people from translations, and that the 
Septuagint translation of the Bible was the only 
one with which he was acquainted. Writers have 
given us little information regarding the life of 
Philo, but the numerous writings from his pen 
that are extant enable acquaintance with his 
views of the universe and of life. By them it is 
possible to estimate his scientific and religious 
aim and to assign him the station to which he is 
entitled in the history of the growth and develop- 
ment of thought. 

He is not only the most important Hellenic Jew- 
ish writer, but we learn from his writings the 
views held by this particular class of Jews, and 
what their aim was in the teaching of secular 
and religious themes. A student of philosophy 
and Mosaic law, he gave both a high position as 
branches to be studied, and it was his inclination 
to direct his thoughts toward harmonizing the 
two. In his discourse on religion he points to God 
as the source of all good and perfection and con- 
ceives him as being far superior to any of His 
creatures, His perfection assuming such magni- 
tude that it cannot be realized. Philo not only 
holds the tenet that there is a future life for the 
blessed, but expresses a belief in the punishment 
of those who do not escape the temptations of 
sin. Many works are assigned to him, but some 
are thought to be spurious. 

Philology (/i/5/ó-jy), the branch of study 
that treats of human language (q.v.). It traces 
the origin, development, and general structure of 
the different languages and involves all that 
speech discloses as to the nature and history of 
man. In Europe the word is generally understood 
to mean literary or classical scholarship, and in 
this sense linguistics (which is replacing philol- 
ogy as defined above) is only one of the tools 
used in the study of the culture of a people. The 
scientific investigation and comparison of the laws 
and principles of a language or a group of lan- 
guages which have a common origin is usually 
called comparative philology. It is not the aim of 
the philologist to study languages so as to be able 
to read and speak them, but to examine them with 
scrutinizing care, and to bring the points of like- 
ness and dissimilarity into conyenient forms, that 
they may be classified and grouped. His task is 
to ascertain the basic laws and distinguishing 
features of languages. 

Every discovery and invention, as well as every 
change in society, exercises a modifying influence 
upon the language of a people. Hence languages 
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are continually undergoing changes as certain 
words become obsolete, while newer terms spring 
into common use. It is possible for man to com: - 
municate without uttering sound, which is now 
the case with those who are deaf and dumb. It 
is likewise possible that written characters may 
be employed to convey knowledge to others even 
without employing vocal sounds. The latter 
method was utilized in placing hieroglyphics and — 
written symbols on monuments and other du- 
rable forms for the purpose of conveying intelli- 
gence to future generations, since it is scarcely 
possible that a race ever existed which employed 
written characters exclusively to convey ideas 
among the living. Practically all employed both 
vocal sounds and written characters. 

Some scholars feel that it is probable that in. 
the beginning language originated largely from 
natural cries. This conception of the building of 
a language necessarily limits the early stage to a 
very small sphere, and as society developed and 
institutions were founded, language grew in com- 
plexity, reaching its highest stage in the highest 
civilizations. As a science, philology dates from a 
comparatively recent time. The Greeks were the 
only ancient people who gave the origin of lan- 
guage any consideration, but their development 
of the science was necessarily limited since they 
were acquainted with only their own language. 
The first advance in philological study was 
brought about when Sanskrit, the classical lan- 
guage of ancient India, was brought to the at- 
tention of European scholars, who observed a 
peculiar similarity between it and Greek. Franz 
Bopp (1791-1867), a German scholar, is the 
founder of study of the Indo-European languages, 
and he was followed by such eminent writers as 
the Grimm Brothers, Schlegel, and Wilhelm von 
Humboldt. It will thus be seen that the science 
dates practically from the early part of the last 
century. Since then many able writers have added 
a vast fund of information to the literature of the 
science. 

Different classifications of languages are 
adopted by various writers. One classification rec- 
ognizes three very general classes, the monosyl- 
labic, the agglutinate, and the inflectional, The 
monosyllabic class embraces a group of languages 
spoken by the Tibetans, Siamese, Annamese, and 
Burmese. Agglutinate languages include those in. 
which the word elements are so united as to re- 
tain their separate identity as modificatory syl- 
lables and, in some tongues, a part of their signi- 
ficative power as independent words. The words 
are not inflected when filling different offices, and 
suffixes are not added, but entire words are used 
in combination, as steamboat, mankind, and 
locksmith. 

The inflectional languages are exemplified by 
two chief families, the Semitic and the Indo- 
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European. They are peculiar in that words are 
joined together and made into sentences, not 
primarily by means of a set of small secondary 
and auxiliary words, but by means of changes 
made in the main words themselves. Nouns, pro- 
nouns, and adjectives are inflected by declension, 
verbs by conjugation, and adjectives and adverbs 
by comparison. Fast, faster, fastest; love, loved, 
loving; and man, men, are familiar examples of 
inflection. The Semitic and Indo-European groups 
of languages are so different in their grammatical 
framework that it has been impossible for the 
science to establish a relationship among the dif- 
ferent groups, though it is impossible to affirm 
or deny that both came from a common source. 
The Semitic languages include Hebrew, Arabic, 
Aramaic, etc. Leonard Bloomfield divides the 
Indo-European languages into the following 
classes: Greek, Celtic, Baltic, Slavic, Romance, 
Albanian, Armenian, and Indo-Iranian. English, 
although undeniably related to the Germanic lan- 
guages, differs greatly from all of them. Accord- 
ing to Bloomfield, English closely resembles the 
languages spoken by some 350,000 inhabitants of 
the coast and coastal islands of the North Sea, 
the so-called Frisian area, and “is an offshoot of 
an Anglo-Frisian (or Ingweonic) dialect area, 
which must have been fairly extensive before the 
migration to Britain.” See also Language. 

Philomela (fil-d-me’la), in mythology, a 
daughter of Pandion, King of Athens, and sister 
of Procne. She was loved by Tereus, who cut out 
her tongue that she might not expose the wrongs 
he did to her, but she wove the story of her 
wrongs into a mantle and sent it to Procne. Later 
the two sisters killed Itys, the son of Procne by 
Tereus, and served his flesh to his father for din- 
ner, Tereus discovered the crime and pursued the 
sisters, but the gods turned them into birds, It is 
related that Tereus was changed into a hoopoe, 
while Procne became a swallow and Philomela 
a nightingale. 

Philopoemen (fil-d-pé’mén), a patriot of an- 
cient Greece, born at Megalopolis in 252; died in 
183 mc. He was descended from a prominent 
family of Arcadia, and lost his father at an early 
age, but was carefully educated under the direc- 
tion of a wealthy citizen named Cleander. His 
first important military success was achieved in 
222 B.c., when he took an active part against the 
King of Sparta. In 208 s.c. he advanced to the 
highest dignity in the military service of Greece 
by being elected commander in chief of the Acha- 
can League, and was re-elected to the same place 
seven times. In that capacity he improved the 
discipline and armor of the Achaean soldiery and 
defeated Machanidas of Sparta and his successor, 
Nabis. Subsequently he carried on a military cam- 
paign in Crete, but was recalled to organize 
against the rise of Roman power, which began to 
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be an important factor in Eastern Europe against 
the Greeks. In 183 s.c. the Messenians broke their 
connection with the league, and he immediately 
headed a body of cavalry to quell the revolt, but 
was taken prisoner because of a defeat by over- 
whelming numbers, and, after being carried to 
Messene, he was compelled to drink a cup of 
poison. 

Philosopher's Stone (fi/-3s’6-{érz ston), orig- 
inally an idea in alchemy (q.v.) which gradually 
became the symbolic expression of a miraculous 
instrument which would discover the secrets of 
matter, Medieval alchemists, antecedents of the 
modern chemist, endeavored primarily not so 
much to build up a science as to discover the 
philosopher's stone, a mysterious substance which 
would be able to change specific metals into gold. 
Aristotle believed that metals did not represent a 
part of the ores but a permutation, so it was only 
logical that the medieval alchemists, following 
Aristotle in this respect as in so many others, 
tried to find the means to change other metals 
into gold and also to heal certain diseases. This 
mysterious instrument for which they sought 
they called “the Great Magisterium,” or the Philos- 
opher's Stone. 

Philosophy (fil-ds’6-/7), literally the love of 
wisdom, has been traditionally regarded as the 
most inclusive and general study of the funda- 
mental characteristics of all existence, with a view 
to furnishing a rational explanation of the flux 
of events and a sure guide for ordering human 
life, In the history of western philosophy, how- 
ever, almost every type of theoretical inquiry 
was at one time included in philosophy, and 
nearly everything that today is investigated by 
one of the special sciences was for centuries as- 
sumed to fall within the province of the philos- 
opher. Accordingly, while the love of wisdom 
was in principle the distinguishing mark of phi- 
losophers, they by no means neglected the pursuit 
of learning. For example, Aristotle, referred to 
by Dante as “the master of them that know,” 
wrote extensively not only on matters that are 
still regarded as distinctively philosophical (meta- 
physics, logic, ethics, and aesthetics), but also on 
astronomy, physics, biology, psychology, politics, 
and economics, The 17th century found nothing 
strange in the fact that Newton entitled his great 
work on mechanics and the theory of celestial 
motions “The Mathematical Principles of Natu- 
ral Philosophy”; and the phrase “natural philos- 
ophy” was still regarded as an appropriate name 
for their subject by eminent physicists as late as 
the second half of the roth century. 

However, as knowledge accumulated and spe- 
cial training and techniques became essential for 
cultivating different subjects, what were origi- 
nally parts of philosophy gradually split off and 
formed independent special sciences, The most 
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recent of these departures from the mansion of 
philosophy is psychology; and a large part of logic 
is well on the way to being absorbed from philos- 
ophy into mathematics. Philosophy is thus the 
mother of many intellectual disciplines which, 
like many other offspring, have completely sev- 
ered all bonds to their parent. In consequence, 
the content of philosophy has been gradually im- 
poverished, and fears have been voiced that phi- 
losophy as a distinct branch of study is doomed 
to an early death. Philosophers are in fact deeply 
concerned over the question what the special task 
of philosophy is, and what distinctive subject- 
matter there is left for philosophy to explore. 

Tue Task or Philosophy. On this issue three 
"major divisions of opinion can be distinguished. 
At one extreme there are those who believe that 
it is still philosophy's business to grasp the scheme 
of things entire, and to show that in spite of the 
apparent chaos there is a basic ground-plan in the 
world and a logical unity behind the flux of 
events, They maintain that philosophers have 
available a source of knowledge and a method 
which are distinct from those used by the special 
sciences. The sciences, it is claimed, deal only 
with limited aspects of existence, with things that 
are dependent for their existence upon other 
things, and with a shifting, insubstantial pano- 
rama of the world; philosophy, on the other hand, 
is directed to the whole of reality, to things which 
exist in their own right, and to the eternally con- 
stant basis of whatever exists, Physicists, for ex- 
ample, are said to make spatial measurements 
and to note the passage of time; but only philos- 
ophy can say what space and time really are. 
Moreover, the sciences are asserted to rest their 
conclusions on the data of sense observation, 
which are vague and unreliable; philosophy 
achieves its results through dialectic or a purified 
reason, which is precise and certain. Many who 
think this way go further, and draw a sharp dis- 
tinction between reality and appearance—science 
and common-sense being concerned with the lat- 
ter, while philosophy alone deals with the former, 
For it is reality which philosophy is said to seek 
—reality which is self-consistent and self-caused, 
as distinct from appearance which is shot through 
with contradictions and illusions. And many 
who think this way declare that reality cannot be 
grasped through ordinary logical thinking, but 
can be apprehended only through a mystic in- 
tuition which enables the individual thinker to 
lose his human finitude and to become identical 
with the divine source of all being. 

At the other extreme are thinkers who believe 
that philosophy has seen its best days and hope 
for its rapid dissolution. They call attention to 
the fact that while in the sciences there is prac- 
tically unanimous agreement concerning the re- 
sults of inquiry, in philosophy there are conflict- 
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ing theories about the world with no recognized 
method for settling disputes. They point out that 
the sciences make progress because they build 
upon the results of past investigations, but that 
philosophy shows no growth because each philos- 
opher feels free to ignore the work of his prede- 
cessors and contemporaries. They see in the great 
philosophical systems of the past only outmoded 
science—the outcome of the desire to fix for all 
eternity conceptions about the world which at one 
time may have been useful in scientific inquiry, 
but which have been abandoned as inadequate in 
the light of further research. Philosophers may 
pride themselves on dealing with ultimate ques- 
tions, and on being occupied with the real na- 
tures of such things as infinity, matter, life, and 
the soul; but according to their critics, if the sort 
of answers that mathematics, physics, biology, and 
psychology give to such questions are dismissed 
by philosophers as irrelevant, it is only because 
they ask questions which are inherently mean- 
ingless. Philosophy, so it has been concluded, has 
therefore no distinctive subject-matter, and every 
intelligibly formulated problem with which phi- 
losophers have been concerned can be handled 
more successfully by the recognized methods of 
the sciences. 

Philosophers who fall into the third division 
of opinion reject both of these extreme positions. 
They deny that philosophy can furnish knowl- 
edge of the world which cannot be supplied by 
the sciences, and they also reject the conception 
according to which the sciences deal only with 
the superficial (if not illusory) appearance of 
things, while philosophy is concerned with their 
ultimately real natures. But they maintain never- 
theless that philosophy has a serious task to per- 
form—one which is not undertaken by any of the 
special sciences, and one which traditional philos- 
ophy at its best has always performed. Accord- 
ing to them, philosophy is criticism and the per- 
sistent attempt to think things through clearly. 
Its aim is to make men aware of the assumptions 
underlying their beliefs and actions, to evaluate 
these assumptions in the light of as wide a range 
of evidence as is available, to clarify the mean- 
ings of basic scientific distinctions, to bring to 
bear upon men’s value preferences the full light 
of comprehensive knowledge, and to help men to 
order their lives without illusion and with full 
consciousness of their own powers and limita- 
tions. The business of philosophy, on this view, 
is the ancient one of pursuing wisdom. From this 
point of view, the great philosophical systems of 
the past must not be regarded as attempts at 
eternally valid accounts of the world; they must 
be understood as attempts at clarifying current 
claims to knowledge, and at incorporating into 
a coherent pattern the partial perspectives which 
special inquiries yield upon nature. Philosophy 
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is thus a reflection or commentary upon life and 
knowledge, not a first-hand report upon the ways 
of the world. Those who adopt this conception of 
the function of philosophy readily admit that 
many of the problems with which philosophers 
occupy themselves are strictly meaningless, and 
are often the sources of widespread intellectual 
and moral confusion. They also maintain that 
the futility of such philosophizing stems from 
the failure of philosophers to cultivate their proper 
business. This business is not that of legislating 
to the sciences, or attempting to plumb the 
secrets of the universe wholesale and by intel- 
lectual violence. This business is to analyze criti- 
cally what commonly passes for knowledge, and 
to exhibit the bearing upon one another of the 
conclusions reached in various special inquiries. 

Major FIGURES AND SCHOOLS IN THE DEVELOP- 
MENT OF Philosophy. Almost everything in West- 
ern (as distinct from Oriental) philosophy has 
developed out of the intellectual seeds planted by 
ancient Greek thinkers. According to a widely 
accepted opinion, philosophy began in wonder— 
wonder at the regular motions of celestial bodies, 
the ceaseless fertility of nature, and the intellectual 
and moral powers of man. The earliest thinkers 
of whom we have definite information (the 
Pre-Socratics, among whom are included Thales, 
Heraclitus, Empedocles, Anaxagoras, Pythagoras 
the geometer, Parmenides, and Democritus, the 
founder of the atomic theory of matter) engaged 
in speculations that were largely physical and 
cosmological. They sought to give naturalistic 
explanations for the behavior of things, and in 
the main they were severe critics of the anthro- 
pomorphic religions of their day. 

However, the direction of philosophical think- 
ing was turned toward ethical problems by 
Socrates (470-399 B.c.). According to Plato, his 
disciple and chronicler, Socrates opposed the 
moral relativism preached by the Sophists (itiner- 
ant teachers who offered training in oratory and 
other essentials for a successful public career in 
the Greek city-states), by urging upon the youth 
of Athens the need for clear definitions in matters 
affecting morals, and by teaching the identity of 
knowledge and virtue. Plato (428-348 ».c.) fol- 
lowed his master in this respect; but he also 
developed the notion implicit in the teachings of 
Socrates that true reality coincides with eternal 
Forms or Ideas, which are only imperfectly 
realized in the world of sense, and which must 
therefore be apprehended by minds especially 
trained to do so. In Plato's Republic he worked 
out his conception of the good life and of a sys- 
tem of education necessary to achieve it. These 
views of Plato have continued to be a potent in- 
fluence upon subsequent thinkers; and his em- 
phasis upon mathematics as the study for draw- 
ing the mind away from sensory things to the 
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eternal objects of contemplative reason, has con- 
trolled the organization of school curricula for 
centuries. Many of Plato’s doctrines were given 
a systematic unity by his one-time pupil Aristotle 
(384-322 w.c.). But Aristotle criticized Plato's 
theory of Ideas as being too removed from the 
world of sensory objects, and as making the obvi- 
ous facts of change and process unintelligible. 
For it was the presence of something constant 
in the midst of change which occupied Aristotle's 
serious attention, and in his Metaphysics as well 
as other writings he formulated a set of distinc- 
tions with the help of which the dynamic char- 
acter of the world could be understood. The 
essential sobriety and encyclopedic range of 
Aristotle's thought won for him the description 
“the prince of philosophers" from succeeding gen- 
erations of men, and with Plato he remains 
the most widely read and influential of thinkers. 

With the decline of the commercial and mili- 
tary power of Athens, the center of philosophic 
thought moved from Greece to Northern Africa 
and Italy. A number of philosophies arose which 
aimed to adjust men to the demands of a chang- 
ing society, to suggest satisfying ways of life with- 
out taking active part-in the world's affairs, or 
to interpret the content of various new religions 
in terms of Platonic and Aristotelian doctrines. 
Stoicism, Epicureanism, Skepticism, and Neo- 
Platonism are the four outstanding schools of 
later Greek philosophy, and represented the out- 
come of assimilating the older Greek thought to 
new and diversified experiences. With the death 
of Plotinus (205-270 A.D.), the most famous mystic 
thinker of the West and in whom Neo-Platonism 
received its fullest development, the direct line 
of development from classical Greece came to 
an end, Rome gave birth to no original philos- 
ophy, but adapted Stoicism to the demands of an 
imperial civilization. 

The advent and spread of Christianity produced 
a widespread need for supplementing the Chris- 
tian account of creation and the destiny of man 
with a more systematic statement of the nature 
of things. This was achieved through many differ- 
ent attempts to harmonize Christian doctrine with 
the best pagan thought. Beginning with the vari- 
ous Church Fathers, and continuing through St. 
Augustine (354-430 ^..), Thomas Aquinas (1225- 
1274 A.D.), Duns Scotus (1266-1308), William of 
Ockham (died 1349), down to the later Scholas- 
tics of the 17th century, Christian philosophers 
tried to assimilate the teachings of Plato and 
Aristotle to those of the Gospels, and to reconcile 
the revelations of faith with the discoveries of 
reason. 

Modern philosophy is often said to begin with 
René Descartes (1596-1650), though such a dat- 
ing is arbitrary and tends to obscure the continuity 
between ancient, medieval, and modern thought. 
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times a number of excellent harbors were main- 
tained. These are now silted up and scarcely 
available for large vessels of modern construc- 
tion. A number of small islands lying off the 
northern shore were included with ancient 
Phoenicia. The mountains were not particularly 
productive in mineral wealth, though amber and 
several other minerals were obtained, and the 
forests possessed timber of remarkable value. 
However, only small remnants of the once- 
famous cedars of Lebanon remain. An abundance 
of streams flow from Lebanon to the sea, pro- 
viding excellent drainage and an ample supply 
of water power. This country, now held by the 
Turks and populated with a general mixture of 
peoples, was once the seat of a great historic 
people, who built the powerful cities of Tyre 
and Sidon, constructed highways and aqueducts, 
and exerted for centuries an extensive commer- 
cial and military influence in Asia, Europe, and 
Africa. 

History. The Phoenicians have a history which 
extends through a period of more than 2,000 
years, but it has not been definitely settled as to 
their original seat, nor as to the time when -they 
formed settlements on the Mediterranean. They 
were Semites by race and their language shows 
that it, like that of the Jews, belonged to the 
northern Semitic group. Herodotus, the Greek 
historian, considers the vicinity of the Persian 
Gulf to have been the original seat of the Phoe- 
nicians, while other writers think they had their 
prehistoric origin in the region of the Dead Sea 
and that they emigrated to the coast because of 
earthquakes. They called themselves Canaanites 
and their land was known as Canaan, but the 
latter name extended also to the regions occupied 
by the Israelites. When the Israelites invaded 
Canaan, no marked change was made in the 
geography of Phoenicia. It had been assigned to 
the tribes of Asher, Dan, and Naphtali, but they 
conquered only a small part of it, and the rela- 
tions maintained between the Israelites and the 
Phoenicians were mostly those of friendship. They 
not only maintained commercial intercourse with 
each other, but evidences exist that the two peo- 
ples maintained social relations to at least some 
extent. This is proven by a treaty made between 
Hiram, King of Tyre, and David, and by the 
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marriage ot Ahab to a princess of Phoenicia, 

The ancients generally thought that the Phoe- 
nicians were the inventors of navigation, though 
this is not at all certain. However, it is true that 
their ships excelled those of the Greeks in speed. 
They possessed vessels of excellent construction 
and had officers whose skill in manning, load- 
ing, and directing the vessels was unrivaled, 
They were pioneers in planting colonies with the 
view of enlarging trade. For this purpose they 
founded successful settlements in Cyprus, Rhodes, 
and the islands of the Aegean Sea, Later they 
passed through the Strait of Gibraltar and founded 
colonies on the western coast of Spain and Por- 
tugal and on the northwestern coast of Africa. 
Their voyagers cruised on the coasts of Hindustan 
and among the East Indies, which they reached 
from the Red Sea. In Northern Africa they 
founded Carthage, which was their most power- 
ful settlement. Ultimately they brought Spain 
into subjection and long rivaled the imperial 
power of Rome. It appears that their government 
at the time of the exodus of the Israelites was 
administered exclusively by chiefs or kings, each 
being limited in the exercise of large powers in 
a particular city or town. Later Sidon became the 
seat of influence over all other states, but this 
distinction finally passed to Tyre. 

Hiram was the last powerful king of Tyre. 
He was succeeded in 947 8.c. by his son, Baleastar- 
tus, who died seven years later. The reign of 
Hiram was the golden age of Phoenicia, when 
the manufactures, commerce, and educational in- 
stitutions were the most brilliant. His administra- 
tion includes a period with as much splendor 
and prosperity as that of Solomon among the 
Israelites. Shalmaneser, King of Assyria, invaded 
Phoenicia about the middle of the 8th century, 
after that country had been disturbed by internal 
strife and invasions, but, affer laying an unsuc- 
cessful siege on Tyre for five years, he concluded 
2 peace favorable to the Phoenicians. Two cen- 
turies later Phoenicia was conquered by the 
Assyrians, subsequently it became a part of 
Babylonia under Nebuchadnezzar, and finally 
Cyrus the Great annexed it to the Medo-Persian 
Empire. During this time the cities retained 2 
large part of their former independence. When 
Alexander the Great made his memorable in- 
vasion of Asia, the last vestige of independence 
passed away. Since 65 s.c. it has been a part of 
Syria. : 

Prorrr. The Phoenicians were not only skill- 
ful manufacturers of woolen and cotton fabrics, 
but they excelled in producing metalware, jew- 
elry, utensils, ornaments, ivory products, an 
earthenware, Tyre was noted as a producer 0! 
dyes from shellfishes and wood, and Sidon de- 
veloped vast enterprise in the manufacture of 
glass. Their mines were constructed for con- 
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venience both in workmanship and sanitary reg- 
ulations, and their architecture showed great in- 
ventive skill. Fishing, agriculture, farming, and 
fruit growing developed into vast enterprises. 
Later these arts were introduced to the colonial 
possessions. Some writers attribute to them the 
invention of arithmetic, lineal measurements, a 
graduated standard of weight, and writing, 
though others think they merely introduced 
these arts from the Babylonians to the nations 
of the Mediterranean. That their language -was 
closely allied to Hebrew is evidenced by their 
proper names and by numerous tablets relating 
to the sacrificial ritual, for the reason that they 
contain many words found in the Old Testa- 
ment. The alphabet consisted of 22 letters and 
the words were written from right to left. Their 
worship was a form of nature worship, or 
pantheism, and the sun, the moon, and the five 
planets then known were the objects of special 
adoration. Baal and Astarte were their two prin- 
cipal deities, the former representing the male 
and the latter the female. Human sacrifices were 
offered at an early period to their god Il, who 
corresponded somewhat to the Moloch of the 
Ammonites. Only fragments of their literature 
and inscriptions remain. 

Phoenix (féniks), a mythical bird of Egypt, 
represented as a species of plover with red and 
golden plumage, often depicted as having human 
arms. The bird has been mentioned in history in 
various connections and has been associated with 
the Sothiac cycle by some writers, who supposed 
it to return every 500 years. Herodotus and others 
recount that the bird, at the age of 500 years, 
transformed itself into a new being by kindling 
a fire of aromatic gums and wood and burning 
up its old body, after which the new bird arose 
from the ashes. The phoenix was used as a sym- 
bol of immortality by the Egyptians, and it ap- 
peared upon the coins of Constantine in 334 A.D. 
, Phoenix, largest city and capital of Arizona, 
in the south central part of the state, seat of 
Maricopa County, 1,083 ft. above sea level. It is 
served by the Atchison, Topeka and Santa Fe Ry. 
and the Southern Pacific R.R. Sky Harbor Mu- 
nicipal Airport is located 3.5 m. s.E. of the city. 
Its corporate area of 187.4 sq. m. includes many 
parks. Of these, Phoenix South Mountain Park is 
the largest municipal park in the world (14,800 
acres). Papago Park (2,000 acres) and Encanto 
Park (227 acres) are other recreational points. Im- 
portant buildings in the city include Luhrs Tower 
and Trinity Cathedral (Protestant Episcopal). 
Camelback Mt., 14 m. n. of the city, is a famous 
landmark. Luke Air Force Base is within 17 m.; 
Williams Air Force Base, 30 m.; and Naval Air 
Facility, Litchfield Park, a plane storage and fly- 
away station, 17 m. 

Because of its mild winter climate, the city 
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attracts great numbers of tourists. The World's 
Championship Rodeo, sponsored by the Junior 
Chamber of Commerce, is the highlight of the 
winter season. 

Phoenix is the economic and financial center 
of Arizona. Its principal industries are in the 
electronic field; other enterprises include alu- 
minum extrusion, air pressure equipment, evap- 
orative coolers, and transistors. Phoenix is part 
of a standard metropolitan statistical area (pop., 
1960, 663,510) which includes all of Maricopa 
County. The city had a value added by manufac- 
ture of $142,544,000 in 1958. 

The public-school system enrolls ca. 77,000 
annually. Other educational institutions include 
Phoenix Indian School (1,000 students); Phoenix 
Coll.; Grand Canyon Coll.; Arizona State Coll. 
at Tempe (ca. 10 m. x.), and the American Inst. 
for Foreign Trade (ca. 13 m. w.w.). Cultural 
facilities include the Arizona Museum, a pioneer 
museum containing artifacts of territorial days; 
the Heard Museum, containing a large collection 
of prehistoric relics and Indian and Spanish ex- 
hibits; the Phoenix Little Theater; and the 
Sombrero Playhouse. 

Phoenix was first settled in 1870, although a 
few pioneers had visited the site earlier. The city 
was built on reclaimed desert on the ruins of 
prehistoric Indian settlements, some traces of 
which are still to be found. Incorporated as a 
city in 1881, Phoenix became the capital of the 
territory in 1889 and of the state in 1912. It 
maintains a mayor-council form of government, 
whose members are elected every two years, and 
an appointed city manager. In 1890 the popula- 
tion was 2,000; in 1910, 11,134; in 1930, 48,118; 
and in 1940, 65,414. The decade of greatest growth 
was between 1950, when the population was 106,- 
818, and 1960, when it was 439,170. 

Phonetics (fó-nzt'iks), the science relating to 
the articulate sounds of the human voice, each 
sound being represented by a distinct character. 
Voice is transformed into speech by the lips, 
tongue, teeth, and palate. Speech is a modifica- 
tion of the vibrations generated by an outward 
passage of air between the vocal cords of the 
larynx, the modification taking place as the vocal- 
ized sound passes through the cavities of the 
mouth and nose. 

The registration and measurement of speech 
sounds in the scientific field of experimental 
phonetics is performed by mechanical or electrical 
devices, including the kymogram and the oscillo- 
graph. Descriptive phonetics, nearer to the hu- 
manities than to the sciences, describes and com- 
pares speech sounds in terms of the articulatory 
processes by which they are produced, and tran- 
scribes speech sounds in more or less arbitrary 
symbols. With the transcription alphabet of the 
International Phonetic Assn. (I.P.A.), plus various 
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other modifiers, the pronunciation of any variety 
of American English can be transcribed and re- 
interpreted. 

Articulate sounds are divided into vowels and 
consonants. The English language has 26 letters, 
but there are many more elementary sounds, this 
being due to the fact that a number of the letters 
have more than one elementary sound. Vowels, 
or vocals, consist of pure tone only. They are 
generated in the larynx and are made with the 
vocal organs open. A nasal quality is acquired 
when the back entrance to the nostrils is closed. 
The vowels include a, e, i, o, u, and sometimes 
w and y. The consonants are formed entirely in 
the parts above the vocal cords, the outward cur- 
rent of air being modified in various ways in its 
course through the throat and mouth. The six 
classes of consonants include labials, linguals, 
linguo-dentals, linguo-nasals, palato-nasals, and 
palatals. Labials, or lip sounds, are made or modi- 
fied by the lips; linguals, or tongue sounds, by 
the tongue; /inguo-dentals, or tongue-tecth 
sounds, by the tongue and teeth; linguo-nasals, 
or tongue-nose sounds, by the tongue, the sound 
passing through the nose; palato-nasals, or palate- 
nose sounds, by the palate, the sound passing 
through the nose; and palatals, or palate sounds, 
by the palate. 

American dictionaries have used two main 
arbitrary systems of phonetic symbols to indi- 
cate pronunciation. One system treats each word 
as a separate unit, pronouncing it according to 
formal standards. The second system associates 
the word with others as it occurs in colloquial 
speech, The New Standard Dictionary uses a 
table of 48 simple sounds, and Webster's New 
International Dictionary uses 66. 

It is now asi to spell English words cor- 
rectly if the speller knows the phonetic values 
of letters and letter-combinations used in writ- 
ing. For instance, the letter A is used for 8 
different sounds, as in "all," rtistic," "chaotic," 
“fat,” "fare," "ale," "any," "sofa"; the letter E 
for 8, as in “get,” “prey,” “sergeant,” "fear," 
“fern,” “meet,” “valley,” and “over”; the letter 7 
for 4, as in “hit,” “habit,” “isle,” and “machine”; 
the letter O for 10, as in “obey,” “go,” “not,” 
"nor," "atom," “move,” "wolf" “come,” 
"worst," "women"; and the letter U for 6, as in 
“full,” "rule," “but,” "burn," “feud,” “injure.” 
Thus, the five English vowels are used to indi- 
cate more than 30 separate and distinct phonetic 
sounds. 

Advocates of spelling reform have pointed out 
the large number of English words which have 
silent letters that must still be spelled out and 
have advocated the changing of such words as 
"though" and “catalogue” to their new stream- 
lined spellings, “tho” and “catalog.” Despite the 
apparent legitimacy of their premise, spelling re- 
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form meets with opposition among educators, 

Phonograph (j/o’nd-graf), an instrument 
capable of converting a previously recorded, un- 
dulating or sinuous groove, on a disk or cylinder, 
into audible sound vibrations. It was invented 
by Thomas A. Edison (4.v.) in 1877 and since 
that time has been vastly improved. 

The phonograph depends for its operation 
upon the principle that sound waves may be 
instantaneously represented by the displacement, 
from its normal position, of a diaphragm, stylus, 
ribbon, crystal, or similar device. Since sound 
waves consist of alternate areas of compression 
and rarefaction in air, the diaphragm, stylus, or 
ribbon will be displaced an amount and at a 
rate determined by the intensity of the sound 
and the number of compression and rarefaction 
alternations occurring per second. In other 
words, the intensity or volume of the sound de- 
termines the total displacement, and the pitch of 
the sound determines the number of vibrations. 
The next step is to attach a stylus to the dia- 
phragm and then, as a soft material is moved 
beneath the stylus, a groove will be traced in the 
material which will instantaneously represent the 
displacement of the stylus both as to intensity 
and pitch. , 

This was the principle employed by Edison in 
his first machine. A cylinder, coated with tinfoil, 
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was used as the soft material. The stylus, fed 
along the cylinder by a screw, was attached to 
the diaphragm. Displacement of the diaphragm 
thus caused indentations in the constantly pro- 
gressing groove in the tinfoil, the number of in- 
dentations per second and their depth being 
determined by the pitch and volume of the 
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sound striking the diaphragm. When the stylus 
was caused to retrace the groove in which the 
indentations had been recorded, a detectable 
sound output was observed. 

Credit for the improvement of the early 
phonograph into a commercially accepted instru- 
ment belongs to Eldridge Johnson (1867-1945), 
the founder of the Victor Talking Machine Co., 
who developed the first spring-wound motor for 
talking machines, the first successful governor 
to insure a constant turntable speed, and who 
made improvements in the sound box. Many 
improvements in the record-playing instruments 
followed, and in 1925 the first all-electronic 
phonograph was produced. High-fidelity (high- 
fi) and, later, stereophonic music reproduction 
followed, made possible through the science of 
electronics (q.v.). 

In addition to the cylinder-type record in- 
vented by Edison, a disk-type record employing 
a spiral groove was also developed. This grad- 
ually replaced the cylinder record, which is now 
used only in certain special applications. 

Two general methods are used today for re- 
cording on disks. (A hard material has replaced 
the soft material formerly used.) One, which is 
the most commonly used for commercial 
records, is known as the "lateral" method, which 
employs the sidewise displacement of the groove 
from its normal position. The other, which was 
the most common in early recording, is known 
as the “hill-and-dale” method. This system em- 
ploys a variation in the depth of the groove as 
a means of tracing the variations in pitch and 
intensity. This system is used in some transcrip- 
tion-type recordings. Stereophonic recording, 
however, employs a combination of the two 
methods. 

In order to make the phonograph record avail- 
able for general use, it was necessary that manu- 
facturing processes be developed to permit mak- 
ing thousands of copies of the original recording. 
The general procedure for doing this was to 
make the original recording on a wax-coated 
disk. The sound was transmitted from the studio 
to a stylus which cut grooves in the soft surface 
of the disk. The wax surface then was given a 
coating of metallic powder to make it electrically 
conductive. A "negative" copy of the original 
"master" was made by depositing a layer of 
copper on the face of the master through an 
electroplating process. This copper duplicate was 
then separated from the master and called a 
"mold" or "mother." 

After many years, the practice of placing the 
original recording on wax disks was discarded. 
Today, the sound is recorded first on magnetic 
tape, which provides greater flexibility in editing 
and finer reproduction of the music and also 
assures long life of the original recording. After 
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the tape has been edited, the sound is electrically 
recorded onto a lacquer disk which serves as the 
master. 

From this master, a series of “negative” and 
“positive” copies are made in metal through 
electroforming processes, the final “stamper” 
being used to reproduce the finished record. 
From the ruggedly made metal stamper many 
thousands of records can be reproduced without 
impairment of original fidelity. Records are 
pressed in an automatic machine resembling a 
large waffle iron, two stampers pressing both 
sides of the record at the same time into a 
thermoplastic material. 

Originally the wax records were made by the 
acoustic method. Sound waves from the orches- 
tra or individual instrument striking the dia- 
phragm of the recorder caused the stylus to 
vibrate directly from the energy contained in 
the sound waves. This imposed a hardship upon 


STEPS IN TAPE RECORDING 

As the orchestra plays in the recording studio, a tape 
recorder picks up the sounds; and an engineer (above) 
adjusts the controls for volume and tonal quality. 
From the tape the music is re-recorded (below), with 
the sound grooves cut into the surface of a lacquer 
disk (courtesy Radio Corp. of America) 
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The grooved disk receives separate layers of silver, 
nickel, and copper (above). The metal portion, called 
the “master,” is then removed from the disk (right) 
and coated with nickel and copper. This layer, re- 
moved, is the “mold” from which records are pressed 


CUTTING THE “BISCUITS” 


The metal “master” receives careful testing (above) 
before the nickel-and-copper "mold" and the hard 
nickel "stamper" are made from it. Vinyl plastic, on 
a conveyor belt (right), is cut by circular knives into 
"biscuits," each of which makes one record 
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The two sides of the record are pressed simultane- The finished product is packaged in a colorful jacket 
ously; automatic machines affix labels, trim the edge, before shipment to dealers (Photographs in this series 


and punch a hole in the center of the record courtesy Radio Corporation of America) 
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In stereophonically re- 
corded music, the sound 
is recorded by two micro- 
phones spaced so that 
each records predomi- 
nantly the sounds from 
the nearest section of the 
orchestra, although each 
also picks up sound from 
the entire orchestra at a 
reduced level, The output 
of cach microphone is 
recorded separately and 
played back through sep- 
arate speakers (courtesy 
RCA Victor Radio and 
“Victrola” Division) 


the artists in that it was necessary to group them 
as closely as possible about the sound pickup 
horn in order to utilize practically all of the 
sound-wave energy. With the advent of radio 
broadcasting and the development of the micro- 
phone and amplifiers, it became possible to use 
electrical power instead of acoustic power and 
a marked improvement in both tone quality and 
volume resulted. 

The most significant development in the re- 
cording science was the use of electrical record- 
ings in place of the mechanical method of 
“brute-force” impressions in a wax or other type 
of disk or cylinder. Microphones replaced 
acoustic horns, and a finely controlled, electri- 
cally driven stylus took over the recording task 
from the crudely designed cutting needle. New 
record materials—smooth, tough, thermoplastic 
materials—delicate, lightweight pickups and dis- 
tortion-free amplifiers and speaker systems blend 
together to produce record players with true, 
high-fidelity sound reproduction. 

The latest development in sound recording 
and reproduction is stereophonic. Stereophonic 
sound has been described as giving the effect of 
sound coming from two or more directions. This 
principle involves recording and reproducing 
two signals in a single groove. While it was first 
patented in 1920, it was not until 1958 that the 
method became a commercial reality. A sterco- 
Phonic system utilizes two or more independent 
channels, with separate microphones in recording 
and separate speakers in reproduction, so ar- 
ranged as to produce a sense of realism of re- 
cording-hall acoustics and location of the orches- 
tral instruments. 

, The record-playing instruments of today are 
virtually scientifically perfect, reproducing music 
and other recorded sounds in true realism. In 
fact, the sounds reproduced today are better, in 
many instances, than the original sound; a 
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singer's voice, for instance, due to electronic 
equipment, can be enhanced to create a fuller, 
richer tonal quality than the artist might 
actually possess. 

The advantages of magnetized tape in com- 
mercial recording pointed up the broader use 
of this method of home entertainment, Tape 
players and recorders have become popular in- 
struments for reproduction of music in the 
home. Tapes are prerecorded—the same as disks 
—and offer certain advantages over disks because 
of convenience in handling and storage. Blank 
tapes (for home recording) are available in 
either reel or cartridge types, as are the pre- 
recorded versions. 

See also Juke Box. 

Phosgene (/óz'jén) or CARBONYL CHLORIDE 
(COCI2), a colorless, suffocating, and highly 
poisonous gas. Its odor resembles “musty hay or 
green corn.” Phosgene condenses to a liquid at 
8° C. Chemically, it is produced by passing a 
mixture of carbon monoxide and chlorine 
through activated charcoal or by exposing the 
mixture to light, It has extensive uses in organic 
synthesis, in the production of methyl-violet 
dyestuffs, as a bleaching sand for glass manu- 
facture, and as a chlorinating agent. The word 
“phosgene,” derived from the Greck, means “to 
produce by light.” 

Phosphate (/6,//at), a salt of phosphoric acid 
containing the radical (PO4"), but phosphorus 
may also occur as phosphate in nonsalt- 
like materials such as esters of organic com- 
pounds. Phosphates occur widely distributed in 
nature—as phosphate rock, in organic com- 
pounds called /ecithins as the phosphate ester 
of glycerol, and in plant and animal tissues. 
Many varieties of inorganic phosphates are 
known, chief of which are the orthophosphates, 
pyrophosphates, and metaphosphates. 

Soluble orthophosphates, such as trisodium 
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phosphate (NasPOs), are used as cleaning agents. 
Other soluble phosphates are important constitu- 
ents of fertilizers, 

Sodium pyrophosphate (NasP207) is used as 
a wetting agent (to lower the surface tension 
of water) and asa corrosion inhibitor on iron 
and steel. Metaphosphates are used extensively 
in water softening. Sodium hexametaphosphate 
(NaPOs)6 softens hard water by forming a solu- 
ble, stable complex ion by combining with cal- 
cium (Ca**) and magnesium (Mg'*) ions. 

Large deposits of calcium orthophosphates oc- 
cur in Florida, Tennessee, and South Carolina, 
where they are mined for fertilizer. Calcium 
phosphate is treated with sulfuric acid to render 
it soluble and make its phosphorus available for 
plant food. 

Phosphorescence (fós-fô-rčs sens), a form 
of luminescence (light emission independent of 
incandescent heat) characterized by the emis- 
sion of light after the exciting agent has been 
removed. In a general sense the term phospho- 
rescence has been used to indicate practically any 
of the recognized forms of luminescence: Ther- 
moluminescence—production of light by heating 
to temperatures just below red heat; cathodo- 
luminescence—production of light by impinging 
electrons on an object (usually some mineral); 
triboluminescence—emission of light accompany- 
ing some frictional action such as rubbing, strik- 
ing, scratching, or breaking; X-ray luminescenee 
—light emission resulting from X-rays striking 
a substance such as sodium chloride; crystallo- 
luminescence — luminous display accompanying 
crystallization of some substances; chemilumines- 
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cence—emission of light accompanying certain 
types of chemical reactions, usually -oxidations; 
bioluminescence—production of light by living 
organisms (examples: fireflies, “glowworms,” bac- 
teria, fungi, and microscopic plants). 

Phosphoresence and fluorescence are practical 
distinctions in the description of the emission of 
light as a result of the action of some exciting 
agent. When a solution of chlorophyll (color- 
ing matter of green leaves) in alcohol is illumi- 
nated, the path of the light through the solution 
is red, while the transmitted light is the same 
color as the solution. When the incident light 
is removed, the emission of red light by the solu- 
tion (fluorescence) ceases instantaneously, How- 
ever, when rock salt is illuminated with X-rays, 
the specimen continues to give off light for sev- 
eral minutes after the exciting radiation has 
been removed. This phenomenon is called phos- 
phorescence, and may be shown with various 
exciting radiations on dyes, minerals, and vari- 
ous substances of widely different structures. 
The distinction from fluorescence is arbitrary 
and the phenomenon is generally called phos- 
phorescence only if the glow persists for .or of 
a second or more after the exciting radiation is 
shut off. ; 

In practically all known cases, the exciting radi- 
ation is of a higher frequency (greater energy 
value) than the emitted radiation. It is believed 
that the absorption of the exciting radiation tem- 
porarily raises an electron inside the atom to 
a higher energy level and this electron, in drop- 
ping back to a lower energy level, emits a part 
of the absorbed energy at a lower frequency. 
In phosphorescence, it is considered that the 
excited atom must undergo some time-consuming 
reaction with its surroundings in order to re- 
lease the absorbed energy. Lowering the tem- 
perature of a fluorescing substance generally 
favors phosphorescence, and the latter is usually 
accompanied by photo-conductivity (conductance 
of the electric current as a result of illumination). 

The exciting agent in phosphorescence need 
not be radiation. Indeed, the phenomenon of 
chemiluminescence is considered to consist of 
the direct conversion of chemical into light en- 
ergy. In bioluminescence, the light emitted is 
never dependent on an outside agent, and is 
not considered to be a life process since lumi- 
nous cells, when dried, become dark, but if they 
are dried quickly and then placed in water again, 
the luminescence reappears. 

The phenomenon of phosphorescence has been 
employed in several ways. Very beautiful effects 
have been obtained by dying theatrical costumes 
with fluorescent dyes and illuminating the stage 
with ultra-violet or blue exciting light. Fluores- 
cent lights for general illuminating purposes have 
been recently developed and are widely used. 
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These lights are composed of long glass tubes 
coated on the inside with a phosphor (usually an 
alkaline-earth sulfide such as barium sulfide con- 
taining a trace of some heavy metal and con- 
siderable amounts of a flux, e.g., sodium tetra- 
borate). The phosphor is activated by the blue 
or ultraviolet light given off when an electrical 
discharge passes through mercury vapor and 
helium or neon vapors contained in the tube. 
"There are many applications of phosphorescence 
and fluorescence in the sciences of criminology 
and medicine. 

Phosphoric Acid (/osfór'ik. 4714), an acid 
containing the element phosphorus in its oxi- 
dized form. There are three phosphoric acids: 
Ortho- (H4PO,); Pyro- (HyP,0;), and Meta- 
(HPOs). All are derived from phosphorus pent- 
oxide and differ in the ratio between the oxide 
and the water. Orthophosphoric acid is a clear, 
sparkling liquid, or a crystalline solid, of 1.884 
specific gravity; melting point 42.35” C.; soluble 
in water. Ir is produced commercially by the 
Dorr strong-acid process (sulfuric acid on pulver- 
ized phosphate rock) or by hydrating phosphoric 
oxide and differ in the ratio between the oxide 
phates, in the rust-proofing of metals, in phar- 
macy, in soft drinks, sugar refining, water 
treatment, and in animal feeds, 

Pyrophosphoric acid is a syrupy liquid which 
solidifies after long standing. Its melting point 
is 61° C. It is soluble in water and when diluted 
converts to orthophosphoric acid. It is produced 
by heating disodium phosphate, precipitating 
with soluble lead, and, in turn, precipitating with 
sulfuric acid. It is used as a chemical catalyst 
and in making organic phosphate esters. 

Metaphosphoric acid (glacial phosphoric acid) 
is a transparent glassy solid of 2.2 specific gravity, 
soluble in water or alcohol. It is prepared by 
heating orthophosphoric acid to above 400* C., 
by treating phosphoric pentoxide with cold water, 
or by heating diammonium phosphate. It is used 
as a dehydrating agent, in chemical analysis, and 
in dental cements and water softeners. 

Phosphorus ({6s/fd-riis), the name of which 

is derived from the Greek (phos = "light"; 
phero = “I bear"), chemical element No. 15; 
atomic symbol P; atomic weight 30.98. Phos- 
horus does not occur in pure forms in nature, 
ut it is widely distributed in compounds, espe- 
cially in phosphate rock, and in plants, bone, 
ivory, and brain and nerve tissues. It is essential 
to the chemical functioning of the body, from 
which it is excreted in the urine. Phosphorus oc- 
curs in two basic forms: (7) white (also called 
yellow, and when converted, black); and (2) 
violet (also called metallic). Between these two 
forms there is a partially converted form called 
red phosphorus. 

White phosphorus (the most common form) 
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was one of the first elements identified. It was 
discovered, in 1669, by the German alchemist 
Brandt, who distilled it from the residue of 
evaporated urine in sand, Commercially, it is 
prepared by using an electric furnace to heat 
calcium phosphate (or phosphate rock), sand, 
and coke. The resulting vapors are condensed 
to a liquid, filtered, and run into molds im- 
mersed in cold water. From these come sticks 
of a waxy, translucent, pale-white or yellow 
solid; melting point 44.1” C.; boiling point, 
280° C.; and density, 1.82. It is not soluble in 
water, but it dissolves in carbon disulfide, ben- 
zene, or turpentine. White phosphorus is not 
only violently poisonous, but it must be stored 
and handled under water because it spontaneously 
ignites (combines with oxygen) at about 30° C. 
While burning, it gives off a dense white smoke 
of phosphorus trioxide, P,Og, and phosphorus 
pentoxide, PyOy9. When a stick of phosphorus 
is half-immersed in water and kept below the 
kindling temperature, it combines slowly with 
oxygen while evolving ozone and giving off a 
light which can be seen in the dark. This light 
is called “phosphorescence,” a term also applied 
to other “cold light” phenomena. White phos- 
phorus is used in the production of phosphor- 
bronzes; in the manufacture of phosphoric acid 
and derivatives; in incendiaries, pyrotechnics, 
and smoke bombs; and in rodenticides. 

White phosphorus, heated away from oxygen, 
converts into red phosphorus. The conversion 
can be speeded by the use of catalysts, e.g. iodine 
or selenium, Red phosphorus is used in the manu- 
facture of matches. It does not ignite at low 
temperatures but must be heated to 260° C. to 
combine with oxygen. It is not poisonous. Black 
phosphorus results from heating white phos- 
phorus under high pressure, yielding lustrous, 
graphitelike crystals insoluble in any solvent. 
Violet, or metallic phosphorus, is obtained by 
crystallization from solution in molten lead, 

Photius (fd'shi-iis), patriarch of Constanti- 
nople (858-867 and 877-886), born in Constan- 
tinople, ca. 820; died in 891. A layman who was 
prepared for the clergy in a short period, he was 
the center of a controversy between Pope Nicholas 
I and Emperor Michael III (who had forced his 
installation). Photius spoke against the pope and 
Church doctrines, laying the groundwork for the 
later Eastern Schism (see Schism). He was ousted 
from his position in 867, and replaced by Ignatius 
of Constantinople (q.v.), but reinstated in 877; 
in 886 he was banished to Armenia, where he 
died. A man of profound learning, he wrote 
“Amphilochia,” a catechism on religious doctrine, 
and “Myriobiblion,” or “Bibliotheca,” a collec- 
tion of 280 volumes of classical authors. 

Photoelectric Cell (/6-16-¢Jéh’trik sé), a de- 
vice for controlling electric current by light. 
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In the 1870's it was found that the clectrical 
resistance of the element selenium had the prop. 
erty of decreasing when light reached it. Sele- 
nium photocells were used by Alexander Graham 
Bell, in 1879, in the Photophone, an apparatus 
for transmitting sound over a beam of light 
The selenium cell acted as the receiver of the 
light beam and converted the light into sound. 

Two kinds of photocell are in current use: 
photoemissive cells and photovoltaic cells, In one 
type of the former, an active surface coated with 
cesium atoms is enclosed in the glass bulb. Light 
striking the active surface causes it to emit elec 
trons, which are attracted to the anode within 
the cell. The sensitivity of the photocell is in 
creased by filling the bulb with an inert gas. An 
external potential difference of 20 to go volts 
must be applied across the terminals of the 
photoemissive cell. See Electron. 

An example of a photovoltaic cell is a disk 
of copper on which a layer of oxide is formed. 
Light shining upon the oxide produces an clec 
tromotive force at the boundary between metal 
and oxide, and thus no external potential dif 
ference is required, Photovoltaic cells are more 
sensitive to light than are photoemissive cells 

Photoelectric Effect (2/247), the emission 
of electrons from surfaces upon irradiation with 
light. Experiments by Heinrich R. Hertz (1887) 
and Wilhelm Hallwachs (1888) indicated the 
existence of this effect, and its true nature was 
explained by Albert Einstein in 1905. In Ein 
stein's theory, light propagates in discrete packets 
called photons (ot quanta) the energy of which 
is proportional to the frequency of the light, The 
energy of an clectron emitted due to photon 
bombardment equals the photon energy less the 
work needed to extract the electron; if the photon 
energy is less than the latter, photoclectric emis 
sion does not occur, Thus, for every material, 
there is a certain minimum light frequency re 
quired for the photoelectric effect. While the 
electron. energy depends upon the frequency of 
the light, the number of emitted electrons varies 
with the intensity of the light 

ing (éngriv’ing). Sec En 
gracing 


Photography (645g rg-[£), the process of 
recording images by the action of light upon 
sensitive substances 

The first cameratike equipment, the camera 
obscura (que), was known prior to 1038; Ibn 
Al Haitham, or Alhazen, recorded its use in an 
Arabian manuscript. The effect of the camera 
obscura may be reconstructed by allowing light 
to pass through a «mall opening into a darkened 
foom. An image of exterior subject matter will 
be projected upon the opposite wall. There was 
no permanent record of the image with the 
camera obscura, but medieval scientists used. the 
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phenomenon in studying the eclipse of the sun, 
and artists applied it to experiments in. perspec- 
tive. Later, the use of the camera c 
recorded in the notes of da Vind. 
Then, in 1568, Daniclo Barbaro adopted the use 
of a lens to increase the brilliance of the image 
formed. The most practical portable obscura, 
with a lens and viewing glass, was reported by 
Zahn, an oculist, in 1665. 

Before these early cameras were used, 
phenomenon was recorded that was « 


bscura was 


Leon 


another 
f the utmost 
importance to the development of photography 
In the 8th century, Jabir Ibn Hayyam, an Arab, 
recorded the darkening effect of 
pound. The reason for the effect was not defi 
nitely known until 17 Johann Heinrich 
Schultz discovered that the darkening was caused 
by the action of light. He recorded nonperma 
nent images on a silver chloride surface without 
the use of a camera, Continuing experimenta 
tion, Thomas Wedgewood and Humphry Davy, 
of England, in 1800, using a camera, formed 
images on paper sensitized with silver chloride 
(These images were impermancnt as well.) 


à» silver com 


whe 


CAPITOL DOME, WASHINGTON, D.C. 
The Nikon “Fisheye” camera, covering a 
of view, captures the entire dome as well as a thot of 
the photographer, Eric Meacham 


angie 


The formation of the first permanent image— 
on a pewter plate, in 1826—is credited to Joseph 
Nicéphore Niepce. It required an eight-bour ex 
posure. Later, Niepee entered into collaboration 
with a French painter, Louis Jacques Mandé 
Daguerre (q.5.), and they developed a more 
practical process, known as the Daguerreotype 
Silvered copper plates were made light-sensitive 
with iodine and developed with fumes of mer 
cury. The secret process was purchased by the 
French government and made public in 1839 
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In the same year, however, a paper on making 
photographs was published by an Englishman, 
William Henry Fox Talbot. Unlike the French 
process, Talbot's process recorded negative im 
ages on paper, from which any number of posi 
tives could be made. He made ordinary paper 
light-sensitive by soaking it in a weak solution 
of common salt; it was dried, and then one 
was treated with a dilute solution of 
The sodium chloride combined 
ver chloride, 


surface 
silver 

with the silver nitrate to form 
and when exposed to light it turned dark. He 
made contact prints of leaves and lace, as well 


nitrate. 


as paper negatives, with the ald of a camera 
These he fixed with hyposulphite of soda (sodium 
thiosulphate), which Sir John Herschel (q.&.) 
had (1819) would disolve silver 
chloride. An improved process followed. Instead 
of waiting for the action of light to bring out 
image, Talbot developed the latent 
image (formed by just a short exposure) chemi 


iscovered 


a visible 


cally. This appreciably decreased. the exposure 
time. Talbot published, in 1844, "The Pencil of 
Nature," illustrated with actual photographs. 


From 1941 Grafen Photo Content 
“CITY SCAVENGER,” BY JACK ILARI 

This unpesed picture of an old woman fohiag for 
win in a subway grating was cought alter the pho 
wapraphber had watched and waited for tee works 


The Calotype or Talbotype, at the process was 
called, was eventually replaced, because this 
paper negative process also reproduced the tex 
ture of the paper, resulting in photographs which 
were not sharp. 

la 1847 a method of coating glam plates with 
egg white and niver salts was invented by Niepee 
de Saint-Victor, Excellent detail was obtainable, 
but long exposures were also required. Then, in 
1851, the wetplate process was developed by 
Frederick Scott Archer, photographer and sulp- 


tor. Glas was coated with collodion and dipped 
in a silver nitrate solution. The process required 
a darkroom wherever photographs were taken, 
because the plates had to be sensitized just before 
they were used, Although the plates were used 
wet and were difficult to handle, the process 
gave excellent results and was still in use around 
1881 

With the advent of gelatin dry plates, in. 
vented in 1871 by Richard Leach Maddox, pho- 
tographers had the use of ready made plates, 
which could be exposed and developed in quan- 
tity at any time. The new emulsion was much 
faster than those of older methods. Small hand. 
held cameras were developed, and advanced 
plateholders were designed which eliminated 
the necessity of reloading the camera cach time 
an exposure was recorded. Further development 
of camera design and of negative material was 
posible with the introduction of flexible emul 
sion bases, George Eastman (q.#.) introduced a 
paper-base strip film and, later, a transparent 
film, Film could now be rolled and placed inside 
a camera of exceptionally portable design. 

The camera records light reflected from a 
subject. The materials essential to the recording 
of an image photographically are film and a 
camera, In its simplest form, the camera may 
consist of a lighttight box with a pinhole open. 
ing at one end. The film is placed in the camera 
at the end opposite the opening. More advanced 
types of camera have a lens, shutter, diaphragm, 
and filmadvance mechaniwn, The Jema is used 
to form an image on the focal plane. The shutter 
controls the amount of time light i allowed to 
pass through the lens, to be recorded on the film. 
The diaphragm controls the intensity of the light 
which passes through the lens The sensitized ma 
terial, or film, consists of a light-sensitive emul 
don coated on a clear base which is usually of 
cellulose. The emulsion is a thin layer of gelatin 
in which silver halide is suspended, When light 
strikes the surface of the film, a latent (invisible) 
image is formed, To render the latent. image 
visible, the film must be developed. The chemical 
process, of development, changes the exposed 
silver halide crystals to metallic silver. When de 
velopment is completed, the negative it placed 
in a wopbath solution which neutralizes the 
action of the developer. After this sep, the silver 
particles which were not affected by habi during 
exposure must be removed to make the image 
permanent. This is accomplished by placing the 
film in a solution called the Ariag hath. Mere the 
umexpowd silver halides are made soluble in 
water, without affecting the metallic silver that 
forms the visible image. The film is then washed 
to remove all chemicals and hung up to dry. If 
the negative is examined at thit point it can be 
noticed that what were once colors in the sub 
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ject have become shades of gray, ranging from 
black, through gray, to areas that are almost 
clear. Further examination shows that light- 
colored objects are dark or dense on the nega- 
tive and that dark objects are light to transparent. 
In other words, the image formed is the reverse 
of the original. The reason for this is that bright 
objects reflect more light than dark ones and 
that the light reflected from a bright object will 
affect more silver halides in the emulsion. The 
more silver halides affected by light, the darker, 
or denser (referring to the amount of metallic 
silver grains contained in the emulsion), that area 
on the negative will be. 
The production of the positive print is much 
the same as that of the negative. The negative 
image is either projected to (enlargement) or 
placed in contact with (contact print) a paper 
coated with a light-sensitive material similar to 
that of unexposed film. Following exposure, the 
print is developed, fixed, washed, and dried. 
Many different types of printing paper, film, 
and developer are made commercially, each 
designed for a special effect or purpose. Thus, 


"PERSPECTIVE," BY CPL. DANIEL KAMINSKY 
This photograph won fourth place in the black-and- 
white group of the All-Army Photography Contest, 


1953 
U.S. Army Photograph 


printing papers may be soft, medium, or 
hard, to produce a normal print from contrast 
ing, normal, or flat negatives respectively, or 
they may be of different textures, such as 
glossy or dull. Films may be orthochromatic, 
panchromatic, or infrared depending on how 
they are to register the various kinds of light 
ray, from ultraviolet to infrared. Normally, 
photographic emulsions are sensitive to ultra- 
violet rays, which are invisible to the eye, but 
by chemical means emulsions are prepared to 
be more or less sensitive to certain light rays 
and thus are adapted to special uses. Films may 
also be slow, fast or super-speed, depending. 
upon how rapidly they are affected by light 
rays. Developers may be hard, soft, fast, or slow 
to give special effects; or they may be fine-grain 
for use on film intended for enlargement. + 
As mentioned before, the simplest camera cone 
sists of a lightproof box with a pinhole at one 
end and a film or plate at the other. The cheap: 
box camera with a single lens and fixed focus 
is the simplest form of practical camera. More 
expensive cameras have multiple-element lenses, 
accurate shutter mechanisms, focusing racks, and 
bellows to vary the distance between the plate 
and the lens in order to obtain critical focus. 
Such cameras may be focused by means of à 
ground-glass plate which occupies the plane of 
the plateholder; by a mechanically coupled 
range finder; or by a graphic scale, divided into 
feet or meters, which is hand set according to 
visual estimate or actual measurement of dis- 
tance. The reflex camera employs a reflecting 
plate located at an angle behind the lens. This 
plate reflects the image onto a ground glass, 
where the picture is composed. View finders 
may be of the simple brilliant type placed 
near the lens or may be located on the body 
of the camera, or a combination view and range 
finder may be built into the camera. The aper- 
ture, or “gunsight,” type of view finder is popu- 
lar for sports and newsreel photography. 
Cameras are adjusted according to the amount 
of light which is to be registered, according 
to the shutter speed necessary to take the pic- 
ture, and according to the distance between 
the camera and the subject. These three ad- 
justments must be made on all cameras except 
the fixed focus type, which is a compromise 
between the least and greatest distance the 
camera will register, je., between about 6 ft. and 
infinity. Another exception is the inexpensive 
pinhole, or aperture, type of camera, which re- 
quires no adjustment. There are many different 
varieties of camera; some contain built-in €x- 
posure meters; some have attached flashlight 
mechanisms; some are adaptable for film, cut 
film, or plates. Other cameras are specially con- 
structed for motion pictures, aerial photography, 
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X-ray pictures, or high-speed moving objects, 
such as bullets in flight. 
Spectatizep Types or PHOTOGRAPHY 

Aerial photography is used in surveying, map 
making, military observation, archaeology, and 
geology. Special aerial ‘cameras have been de- 
veloped for automatic operation. These have 
electrically operated shutters and film-advance 
mechanisms, special heating units for high alti- 
tude, and antivibration devices. Photographs can 
be taken at night using flash bombs or powerful 
strobe units, Infrared film is used for camouflage 
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separate plates make it easy to prepare three 
separate halftones, each of which is inked with à 
different color, for use in magazine printing. 
The development and printing of color has been 
simplified somewhat during the past few years, 
but it is not suggested that the average person 
attempt the process without sufficient instruction. 

Microphotography (not to be confused with 
photomicrography, see below) is the reproduc- 
tion of original material to a very small scale 
and is used wherever extensive records must be 
kept. Special viewers are used to enlarge the 


United Press Photo 


STORM CLOUDS AS PHOTOGRAPHED FROM MILES ABOVE THE EARTH 


detection and to penetrate haze. Certain came 
can photograph an area about 36 sq. m. in extent 
from a height of ca. 20,000 ft.; there are cameras 
which can cover as much territory as 300 sq. m. 
from the same height. Another method, employ- 
ing three wide-angle lens cameras taking over- 
lapping pictures, can photograph up to 20,000 
sq. m. within three hours’ time. 

Color photography is not a recent develop. 
ment. In 1862, Louis Ducos Du Hauron worked 
out the theories which form the basis of all 
current color processes. One of these processes 
uses a film sensitized by cyanide dyes in three 
layers. Each layer records a different color—blue, 
yellow-green, and red. The resulting film is called 
à color transparency and is suitable for projection 
as well as print reproduction. Another film pro- 
duces a color negative, with colors complementary 
to the original subject. This film can be used to 
make color prints. Still another film contains 
screen within the film and gives color negatives. 
Studio cameras, commonly used in commercial 
advertising, are equipped with colored lenses and 
used with three individual plates, each of which 
registers the light through a different lens. These 


recording film when the material is to be read. 
A complete book of 60 pages may be photo- 
graphed on a sheet of film the size of an index 
card. During World War II an application of 
microphotography was the "V-Mail" letter. 

Motion pictures are possible because the eye is 
able to retain an image, momentarily, after the 
image has disappeared from view. For this reason, 
a series of still photographs of a moving object, 
rapidly projected, will appear to be a continuous 
moving scene. 

Photomicrography is a method of making 
photographs of minute objects through a micro- 
scope to which a camera is attached. The term 
is also used to indicate the image of the photo- 
metric curve made by a beam of light passing 
through a microphotometer and falling on light- 
sensitive paper. See also Photometry. 

The Polaroid Land system produces a photo- 
graph, within 1 min. after exposure, inside the 
camera. A feeding strip of treated paper is held 
in contact with the exposed negative between 
pressure rollers. When they are pulled together, 
a pod is broken and a reagent is spread between 
the two by the rollers. This reagent is cap- 
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able of developing the negative and forming a 
positive image on the paper at the same time, 
Stereoscopic photography is a method used to 
reproduce a scene in three dimensions. The stereo 
camera takes two photographs. When they are 
put in a special viewer, each eye sees one of 
them, and an illusion of depth is created. 
Photogravure (/6-t0-gra-viir’), one of several 
arts of producing printing plates. The process is 
similar to photo-engraving. See Engraving. 
Photometry (fotom'e-try), the science of 
measuring the intensity of light, which is de- 
termined by comparing it with a standard of ref- 
erence, such as the lumen or the foot-candle. The 
standard light is that given from one English 
spermaceti candle, which weights 4% pound, and 
burns 120 grains of wax per hour. Other standard 
light sources are: the standard Hefner lamp, 
which burns amyl acetate, and represents 0.9 
candle; the standard Carcel lamp, which burns 
colza oil, and is equivalent to 9.6 candles; and 
the standard Harcourt pentane lamp, which burns 
pentane, and gives a light equivalent to 10 candles. 
The /umen is a unit representing the amount 
of light emitted by a point-source of 1 candle- 
power. As the rays of light from this point-source 
go forward they spread over a larger and larger 
area, and thus the illumination from the point- 
source becomes weaker as the distance from it 
increases. The amount of light falling on a sur- 
face 1 cm. sq. at a distance of 1 cm. from the 
point-source of 1 candlepower is called a “phot,” 
and it represents 1 lumen of light at 1 cm. The 
amount of light falling on a surface 1 ft. sq. at a 
distance of 1 ft. is called a foot-candle and it 
approximates closely 1 lumen at a distance of 
1 ft. The amount of light falling on a surface 
I meter sq. at a distance of 1 meter is called a 
lux; this represents 1 lumen at a distance of 
1 meter. The intensity of illumination falling on 
a surface varies inversely with the square of the 
distance between the surface and the light source. 
Thus, the amount of illumination equals the 
candlepower of the light divided by the distance 
(from the light source) squared. This illumina- 
tion may be expressed in foot-candles or lumens. 
An instrument for comparing the illumination 
from different light sources is called a photometer. 
Early photometers, such as the Bunsen photome- 
ter, consisted of a frame holding a paper on which 
there was an oiled spot. Light passed readily 
through the spot in contrast to the paper until 
the frame was moved between two lights so that 
both sides were equally illuminated. Then the 
spot disappeared. The distance was measured on 
one side of the frame to the standard light, and 
on the other side of the frame to the light being 
tested. The comparison of the two distances repre- 
sented the difference in intensity between the two 
lights. The Joly photometer was similar, except 


that wax disks were substituted for oiled paper, 
The Bouguer photometer consisted of a rod and 
a screen. The standard light was placed to cast 
the shadow of the rod against the screen. The 
light under test was moved until it cast a shadow: 
of similar density. By comparing the distance 
from the screen to the standard light with the 
distance from the screen to the light under test, 
the intensity of the tested light was determined, 

Modern photometers consist of “light meters” 
or photoelectric cells connected in circuit with 
galvanometers, which operate an indicator on a 
calibrated scale to register the number of lumens 
or foot-candles of light being tested. Such photo- 
electric meters, when used in photography, are 
calibrated to indicate the lens opening and shutter 
speed needed for correct exposure of pictures, 
and they are frequently called "exposure meters," 

Other photometric devices are used to measure 
or compare light, in some cases as a means of 
identification of materials. The nephalometer or 
turbidimeter determines the quantity of matter 
in a liquid suspension by measuring its light 
transmission and comparing it with a standard 
solution. The colorimeter is an instrument for 
determining the intensity or color of solutions, 
The power of ultraviolet rays can be measured 
with the actinometer. The leucoscope is a pho- 
tometer for the measurement of rays of colored 
light. The microphotometer and spectrophotome- 
ter measure the intensity of spectral lines of light 
by comparing the densities of their images. 

Photon (/ó'tón). See Light. 

Photosynthesis (/6’t0-sin'thé-sis), the proc- 
ess by which plants convert carbon dioxide, 
through the agency of sunlight and the pigment 
chlorophyll, into carbohydrates. Carbon dioxide 
is taken by the plant from the air, and in solu- 
tion with water from the roots, is converted (by 
the absorption of sunlight and the influence of 
chlorophyll) into simple sugars such as glucose 
or fructose. By the chemical process of conden- 
sation, these sugars may form cane sugar, starch, 
and insulin. To produce 180 grams of glucose 
from carbonic acid (carbon dioxide), 673,800 
calories of energy are required. The leaf surface 
of the plant enables it to obtain this amount of 
energy from sunlight, and the coloring matter 
in the plant (chlorophyll) enables the visible 
rays of sunlight to be used for this conversion, 
as well as the invisible ultraviolet factors of sun- 
light. See Chlorophyll. 

Phototelegraphy — (/o'£-rélzg'ra-[y), oF 
TELEPHOTOGRAPHY, the transmission of pictures by 
electrical signals over a wire. Such pictures are 
often called telephotos, or wirephotos. The appa- 
ratus for sending and receiving them consists 
of a scanning machine, a recording machine, 
and intermediate electrical signals conveyed by 
wire. The instrument was invented by Arthur 
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Korn, German physicist, in 1906, who called bis 
machine the zelephoto. The scanning machine 
bears a rotating cylinder on which the picture 
to be sent is mounted. A tiny beam of light is 
projected on the picture, and while the drum 
rotates, the beam moves slowly until every 
part of the picture has been scanned. The light 
reflected from the picture during the scanning 
is registered on a photoelectric cell, which is 
connected in series with a battery and the tele- 
graph line. As the cylinder revolves, the current 
produced in the photoelectric cell varies in ac- 
cordance with the amount of light reflected from 
the dark and light areas of the picture. This 
causes corresponding variations in the current 
passing through the telegraph wire. The current 
at the receiving end passes through a Geissler 
tube which changes the electrical impulses into 
light. This light beam is focused on photographic 
film mounted on a revolving cylinder. See also 
Associated Press. 

Phrenology (/ré-nó/ó-ji), a science based on 
the theory that it is possible to recognize specific 
psychological capacities and faculties from the 
formation of the human skull. This theory was 
developed by the German anatomist and physi- 
ologist Franz Gall (q.v.), whose first studies in 
this connection were made public in 1791. Among 
his numerous followers, J.C. Spurzheim (1776- 
1832), contributed most to Gall's theory during 
the roth century. Today's accurate knowledge of 
the anatomy of the brain have disproved most of 
Gall's ideas. Only one of his theories is still ac- 
curate: that the cerebral hemispheres are the 
seats of the higher psychical activities. Among 
recent authorities, Bernard Hollander (1864- 
1934), re-evaluated Gall’s ideas and tried to re- 
tain some of them in his "The Mental Func- 
tions of the Brain” (1901). 

Phrygia (/ri//-à), the name applied anciently 
to a large country in Asia Minor, inhabited by 
a class of people called Phryges by the Greeks. 
The boundaries varied at different periods, in- 
cluding at one time most of the peninsula, but 
comprising for the greater period of its history 
the west central part. Their language was closely 
allied to that of the Greeks, and they bore a 
close kinship to the tribes of Thrace and Mace- 
donia. Historians are uncertain as to the early 
history of Phrygia, but it is thought that the 
kingdom rose from an older civilization, this 
being evidenced by a few monuments still re- 
maining. The Phryges engaged in stock raising, 
mining, and agriculture, giving marked atten- 
tion to the cultivation of vines and fruits. Laodi- 
cea, Apamea, and Colossae were their principal 
cities, in which they built many temples and 
monuments, a fact verified by extensive ruins. 
Phrygia was overrun by the Cimmerians in 670 
8.c., when King Midas of Phrygia lost his life, 
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and 1o years later the country was made a prov- 
ince of Lydia. The Persians annexed it in 549 
B.c.; under Alexander the Great it became a 
Greek territory; and later it formed a part of 
the province of Asia under the Romans, The in- 
habitants were noted for their stubborn resistance 
to oppression, for advancement in civilized arts, 
and for the influence exercised by their religion 
upon the mythology of Greece. 

Phthisis (¢h7’sis), in medicine, term designat- 
ing any consumption or wasting away, more 
specifically applied to tuberculosis (4.v.). 

Phyfe (/j/), puncan, cabinetmaker, born near 
Inverness, Scotland, in 1768; died in 1854. When 
he was about 15, he came to Albany, N.Y., as 
a cabinetmaker's apprentice. In 1792 he opened 
his own shop in New York City, becoming rc- 
nowned for his graceful treatment of cabinet 
pieces, particularly in mahogany. The Duncan 
Phyfe style is named for him. 

Phylactery (fi/ak'tér-i) (Greek), or FRONT- 
LETs, called by modern Jews TepAillin, a Jewish 
ritual device. Comprising two small cases joined 
by small black strips, the phylactery is worn 
by male Jews during the morning prayer from 
their 13th year on. Within the cases, which 
are placed on the forehead and on the left arm 
opposite the heart, are parchments inscribed with 
passages from the Old Testament, especially Exo- 
dus and Deuteronomy. This ritual is the ob- 
servation of a law, as mentioned in Exodus 13:9. 

Phylloxera (fil-dk-sé’rd), a genus of lice 
classed with the aphidae, which feed as parasites 
on many kinds of plants. The most noted species 
is an injurious pest to the vine. This form is 
native to North America, where it was first 
observed in 1854, but it has passed to practically 
all countries in which the grape vine is culti- 
vated. It infested the native grapes at the time 
America was discovered and with the develop- 
ment of grape culture it began to attack the 
cultivated species, but for many years the cause 
of grape destruction by this insect was not under- 
stood. The insect infests both the roots and the 
leaves of the vine. The forms infesting the roots 
are the wingless females, which suck the sap 
by means of an elongated rostrum and cause 
swellings of the rootlets, These wingless females 
multiply parthenogenetically; that is, by means 
of unfertilized eggs without the intervention of 
a male. After a few generations winged females 
are produced. They feed on the leaves and buds 
where they lay two sizes of eggs. When the vine 
is infested by a large number of these insects, the 
roots become knotted and deformed, and the 
leaves turn yellowish, and later life ceases. 

Phylum (fi‘/iim), the principal subdivision by 
which animals are classified. By common agree- 
ment the animal kingdom has been broken down 
into a series of subdivisions, in which the phylum 
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is the largest. Under this arrangement every ani- 
mal is classified first by phylum, then by class, 
then by order, family, genus, and species. In all, 
there are 17 distinct phyla, Phylum Protozoa rep- 
resenting the simplest form of animal; Phylum 
Chordata the most complex. 

Physical Education (fiz’i-kal éd-i-kd'shiin), 
a phase of education which emphasizes total fit- 
ness through the development and care of the 
body, with reference to hygiene and systematic 
exercises. America did not begin to formulate 
its own philosophy of physical education until 
after World War I. Prior to that America had 
been experiencing what is called the “battle of 
the systems,” in which intercollegiate and inter- 
scholastic athletics had grown rapidly, but with- 
out much educational direction. The playground 
and the recreation movement began to acquire 
momentum and such groups as the American 
Association for Health, Physical Education and 
Recreation, and the Health Co-ordinating Coun- 
cil were formed. 

However, with the outbreak of World War 
II, army and navy physicians found that Ameri- 
can youths were still far from perfect physical 
specimens. Many youths, particularly those liv- 
ing in the cities, were found to lack arm, shoul- 
der girdle, and upper back muscle strength; 
many also lacked endurance. On the whole, how- 
ever, it was found that most of the weaknesses 
were remediable, and most schools and educa- 
tional institutions adopted programs of physical 
education, with many programs amounting to 
at least one hour a day of organized exercise. 
More instruction was devoted to health, and par- 
ticularly nutrition—with the net result that the 
average American youth is now in better phys- 
ical condition than at any other period during 
the 20th century. 

Physical Unit (init). See Unit. 

Physick (fiz/ik), put svo, surgeon, born 
in Philadelphia, Pa., July 7, 1768; died there Dec. 
15, 1837. In 1785 he was graduated from the Univ. 
of Pennsylvania, studied medicine in Philadek 
phia and London, and in 1791 received a license 
from the Royal Coll. of Surgeons in the latter 
city. During the yellow fever epidemic of 1793, 
in Philadelphia, he acquired a reputation as a 
successful practitioner, and the following year 
became surgeon of the Pennsylvania Hospital. 
His successful treatment of diseases and the intro- 
duction and improvement of numerous useful in- 
struments caused him to be called the "Father 
of American Surgery." Among the many honors 
bestowed upon him were a degree by the Univ. 
of Edinburg in 1792, presidency of the Phreno- 
logical Society of Philadelphia in 1822. 

Physics (fiz’iks), the branch of science 
which sets as its object the ability to predict the 
behavior of natural phenomena with the help 
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of a system of laws derived from observations 
and experiences. Physics is a quantitative sci- 
ence. There are two main branches of physics: 
(A) experimental and (B) theoretical. (À) is 
the science of observation and experiment which 
gives accurate knowledge of the actual behavior 
of natural systems. (B) builds up a system of 
quantitative relations among measured quanti- 
ties and formulates these relations with the help 
of mathematics into physical laws. 

The subject matter of physics is usually divided 
into a number of branches: mechanics, acoustics 
or sound, heat or thermodynamics, electricity, 
magnetism, and optics. The reason for this type 
of classification is found in the historical devel. 
opment of the science which originated in the 
concepts of direct sense perceptions. The above 
division of physics is called the classical and 
customary one. 

Mechanics, the oldest of all physical sciences, 
is defined as the study of the laws of motion of 
material bodies, j.e., relative changes of position 
of such bodies with time. The basic purpóse 
of mechanics is to classify these motions. Galileo 
(1564-1642) can be considered the father of phys- 
ics. He devised, among other things, the first 
simple pendulum and a telescope similar to the 
modern opera glass. By religious intolerance and 
prejudice his scientific work was considerably 
hampered. This branch was pursued further by 
Sir Isaac Newton (1642-1727), who pioneered 
in mechanics as well as in optics. He discovered 
the law of gravitation. He formulated the three 
fundamental laws of motion which constitute 
the complete basis of the science of mechanics. 
He was the first to give precision to the con- 
cepts of mass and force. Using these Newtonian 
laws as basis, physicists of the 18th century worked 
in hydrodynamics, and developed the kinetic 
theory of gases (see Kinetic Gas Theory). Two 
outstanding physicists of this period are Bernouilli 
(1700-82) and Lagrange (1736-1813), the latter 
creating the tools for the mathematical formula- 
tion of some physical laws. The first air pump was 
invented by Otto von Guericke (1602-86). 

At the time of Newton, work on thermo- 
dynamics (see Heat) had started. The first mer- 
cury thermometer was used by Kirchner in 1642, 
in 1724 Fahrenheit proposed his temperature 
scale, and in 1742 Celsius developed the Centi- 
grade scale (see Uniz). t 

Electricity received a great deal of attention 
during the 18th century but research was princi- 
pally concerned with electrostatics (see Electro- 
static Induction). The electroscope and frictional 
electric machine were developed. Benjamin 
Franklin (1706-90), Henry Cavendish (1731- 
1810), and Charles A. Coulomb (1736-1806), were 
the most outstanding men in this field at that 
time. Franklin performed the famous kite ex- 
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periment which led to the study of atmos- 
pheric electricity (q.v.) and invented the light- 
ning rod. 

Classical physics experienced its most rapid 
development in the roth century. The theory 
of heat, the kinetic theory of gases, the wave 
theory of light, and the general law of the con- 
servation of energy were developed. Joule, in 
1847, with his experiments determined accurately 
the mechanical equivalent of heat known as 
the Joule constant. 

In optics, the Frenchman Fresnel (1788-1827) 
developed a mathematical theory for the inter- 
ference phenomenon (q.v.). Experimental evi- 
dence for the wave theory of light in contrast 
to the current corpuscular theory accumulated. 
The crucial experiment in favor of the wave 
theory was performed by Foucault in 1850. With 
his revolving mirror apparatus, he measured the 
velocity of light and showed that it travels more 
slowly in water than in air as, according to the 
wave theory, it should. 

During this period the mathematical theories 
of electrostatics and magnetism were enlarged 
by Laplace, Poisson, and others, and fundamental 
discoveries were made with regard to electric 
currents, Volta, in 1800, described the first bat- 
tery for producing an electric current (see Cur- 
rent). The heating effect of the current and the 
arclight were discovered and some relation be- 
tween electricity and magnetism was suspected. 
Ampére (1775-1836) showed that a closed cur- 
rent is equivalent in its magnetic effect to a 
magnetic shell. He also discovered the action 
of a magnetic field on a current, Thus the foun- 
dation of electromagnetism had been laid. Fara- 
day (1791-1867) contributed extensively to the 
development of electromagnetism. He devised 
the first electric motor. He converted magnetism 
into electricity. He formulated the laws of elec- 
tromagnetic induction (see Electromagnetism). 
He found that electricity from a frictional ma- 
chine can cause chemical reactions. This led 
further into the field of electrolysis, and finally 
the laws of electrolysis were formulated. He es- 
tablished a relation between magnetism and light; 
the results of these experiments are known as 
the Faraday effect. Maxwell (1831-79) was the 
theoretical physicist of this time in the field of 
electricity and magnetism. He introduced the 
assumption of displacement currents, and this 
in turn opened the way for the deduction 
of his famous equations of the electromagnetic 
field. He discovered and in part established 
theoretically the law of the distribution of veloci- 
ties among the molecules of a gas (Maxwell's 
law). He is co-founder, with Clausius (1822-88), 
of the kinetic theory of matter. E 

In Germany, Hertz (q.v.) set out to verify 
experimentally the magnetic effect of Maxwell's 
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displacement currents and in 1887 discovered 
waves of undoubtedly electrical nature. Later it 
was shown that the speed of propagation of 
these waves is the same as that of light. 

In 1895 Roentgen discovered the X-rays (4.2.), 
one of the most important developments in 
physics, which led the way from classical to 
modern physics. In 1896 Becquerel found rays 
emitted by uranium materials which in their 
properties were similar to the X-rays. His work 
was pursued by the Curies who discovered the 
element radium, which is the basic origin of the 
Becquerel rays. With this knowledge the science 
of radioactivity (q.v.) developed. 

The beginning of the 20th century was marked 
by the study of the photoelectric effect, a term 
applied to a great variety of phenomena involv- 
ing interaction between light and electricity (see 
Photoelectric Cell). Hertz, in 1887, conducted the 
experiments leading to the discovery of this effect, 
and this in turn led to the discovery of the elec- 
tron (g.v.) by J.J. Thomson. Further experiments 
with photoelectrons by Millikan and others gave 
rise to theoretical developments such as the 
Planck constant A = 6.61 X 107" erg sec. 
With it, the product Ay called a quantum of 
energy corresponding to light of frequency Y 
was introduced; thus the origin of the quantum 
theory (q.v.) was proposed by Planck in 1900. In 
the same year Einstein developed his theory of 
relativity which rendered the view of motion 
through ether as a meaningless concept and 
stated that only motion relative to material bod- 
ies has physical significance. 

Spectroscopic investigations had advanced con- 
siderably. They were used as a method of chem- 
ical analysis and very accurate measurements 
of the wave lengths of lines in the spectra of 
various substances had been accumulated (see 
Spectroscopy). With the discovery of the electron, 
theories of atomic structure began to assume a 
more definite form. It became obvious that the 
atom must be made up of numerically equal 
quantities of negative and positive charges. T 
Thomson and, later, Rutherford advanced dif- 
ferent theories as to the structure of the atom. 
Rutherford assumed that the positive charge of 
the atom is concentrated in a very small region 
less than 10-1? cm. in diameter at the center 
of a sphere. This charge, later called nucleus, 
was assumed to be surrounded by the electrons 
in some sort of configuration. Experimentally, 
this theory was confirmed by Geiger and Mars- 
den in 1913. Objections to this type of atom 
were concerned with questions of stability. Bohr, 
in 1913, introduced his theory of the structure 
of the atom and of the origin of spectra. His 
theory constituted an extension of Planck's theory 
of quanta to Rutherford's nuclear atom. It was 
first applied to the hydrogen atom (see Atom). 
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Later, Bohr and others endeavored to extend 
the theory to atoms containing more than two 
electrons, The results were unsatisfactory. In 
1924 Louis de Broglie made the suggestion that 
particles of matter, in particular electrons, might 
possess certain undulatory characteristics so that 
they might exhibit a dual nature. His specu- 
lation was developed into a precise mathematical 
theory by E. Schrédinger in 1926. With addi- 
tions made to it by Born, Heisenberg, Dirac, 
and others, this theory has become the suc- 
cessful quantum mechanics of the present day. 
This quantum theory has been applied to the 
process of emission and absorption of radiation, 
to the theory of specific heat and many other 
physical phenomena. This theory has been used 
to explain the origin of spectral lines and gave 
some information concerning the mass and charge 
of the nuclei, See also Quantum Theory. 

New lines of attack have been developed re- 
cently and knowledge of the nucleus is well 
advanced, Progress has resulted from work in 
several fields: (1) radioactivity, (2) artificial 
transformation of nuclei by bombardment with 
particles from radioactive substances or with high- 
speed protons or with neutrons or with other 
charged particles produced by laboratory methods, 
and (3) direct measurement of nuclear magnetic 
moments, 

Applying an electric and a magnetic field to 
different substances, J.J. Thomson was able to 
measure the masses of atoms by observing the 
deflection produced on positively charged ions 
of the substance under the influence of these 
fields. He used a method similar to the one 
he had used for his experiments to determine 
the mass and charge of the electron. These posi- 
tive ions in motion are frequently called posi- 
tive rays. The three sources available for positive 
rays are: (1) canal rays used for investi- 
gating substances in gaseous or vapor form; 
(2) positive ions emitted by salt when heated 
under certain conditions; and (3) positive ions 
resulting from vaporization in the discharge 
tube of the substance under study. The last 
two sources are used when the substance is 
available only in the solid state. By a system- 
atic study of the relative positions of the vari- 
ous traces on his photographic plates Thom- 
son could determine the origin of the traces. 
He identified traces due to H', O*, and others, 
using these as standards. The masses of atoms 
producing other traces could then be determined, 
too. Later, Aston, with his mass spectograph 
with its greater sensitivity, was able to give a 
more precise method. With this instrument Aston 
verified Thomson's findings, the existence of two 
kinds of neon atoms which differ from each other 
only in having different masses. They were called 
isotopes of the neon atom. Isotopes have been 
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found for other atoms, too, differing in their 
weight but otherwise identical regarding all their 
physical and chemical properties. All 96 elements 
have now been analyzed by means of the mass 
spectrograph. A few interesting facts show up 
when one looks through the list of all existing 
isotopes. For some 17 of all the 96 elements only 
a single isotope is known, and all but one of 
these elements have odd atomic numbers. These 
isotopes are less numerous and less abundant 
in nature. On the other hand, for elements with 
even atomic numbers many isotopes are known; 
in the case of tin, for example, as many as 10 
are known. From mass spectrograph experiments, 
we have now precise data concerning masses 
of atoms and nuclei. We know furthermore that 
the masses of atoms are very nearly proportional. 
to whole numbers. This fact raised two impor- 
tant questions: (1) whether the various nuclei 
may not be built up out of one or more con- 
stituents; (2) whether or not it may be pos- 
sible to transmute one nucleus into another. The 
first evidence suggesting an answer to these ques- 
tions came from the field of radioactivity (4.v.). 

"The question of the constitution of the nucleus 
was raised when the data on radioactivity were 
surveyed from the point of view of Rutherford’s 
riuclear theory of the atom. Electrons were found 
to be emitted from some nuclei, and so in the 
beginning it was assumed that electrons formed 
one of the many constituents of the nuclei. On 
the basis of wave mechanics, it was computed 
that a free electron confined within as small a 
space as a nucleus would have to have a kinetic 
energy considerably larger than was observed 
for an electron emitted as a beta ray. Due to this 
discrepancy, the theory of electrons being part 
of the nuclei was discarded. The discovery of 
the neutron in r932 by Chadwick brought a 
complete change of the theory of nuclear struc- 
ture. The neutrons are particles of almost the 
same mass as a proton but have no clectrical 
charge at all. In the theory of nuclear compo- 
sition generally held today, it is assumed that 
(1) nuclei are composed of protons and neu- 
trons, and (2) when an electron is emitted from 
a nucleus as a P ray it is created in some way 
at the instant of emission, a neutron in the 
nucleus changing at the same time into a pro- 
ton. If a positron is emitted, a proton changes 
into a neutron. It is clear that the protons and 
neutrons composing a nucleus must be held to- 
gether by attractive forces. The true nature of 
these forces and th^ exact law of their action 
are not known with certainty. One general prop- 
erty which the nuclear forces must possess is 
that the interactions between particles which 
hold the nucleus together are sharply limited in 
range. Presumably the correct nuclear theory 
must be wave-mechanical in nature. The exist- 
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ence of a deuteron consisting of one neutron and 
one proton shows the existence of attraction be- 
tween its two components. Since a proton and 
a neutron interact in spite of the absence of an 
electric charge on the neutron it seems probable 
that neutrons also interact with one another. 
If this is true, then there might exist a similar 
short-range attractive interaction between pro- 
tons superposed upon their electrostatic repul- 
sion, If the neutron-neutron and proton-proton 
attractions are equal, then the theory that the 
number of protons in a nucleus should be con- 
siderably smaller than the number of neutrons 
should be correct. 

Since disintegration of nuclei occurs sponta- 
neously in the case of radioactive elements, it 
is natural to wonder whether nuclei might not 
also be disintegrated by bombarding them arti- 
ficially with high-speed particles. Today transmu- 
tation of nuclei is a commonplace in physical 
laboratories. The pioneer experiments were car- 
ried out by Cockcroft and Walton (1932); they 
produced nuclear transmutations by means of 
artificially accelerated ions. Their experiments 
on lithium bombarded by high-speed protons 
showed a particles being emitted. The reaction 
can be written Li? + H1 > 2He* + Q, where 
Q represents the net amount of energy released 
by the reaction in the form of kinetic energy. 
Therefore we have not only a transmutation of 
the elements but also a release of energy out 
of the lithium atom at the expense of its ordi- 
nary measured mass. 

In the course of some observations of tracks 
made by cosmic ray particles (see Cosmic Rays) 
in a cloud chamber, a photograph of a track 
was obtained which could have been caused only 
by a positively charged particle. These particles 
must have the same mass and numerical charge 
as the electron in order to account for their 
particular tracks. Anderson (1932) who con- 
ducted these experiments called these particles 
Positrons. There are different ways of creating 
Positrons, and therefore one should expect that 
their destruction should also be possible. This 
proved to be true; the most common process 
of destruction is one in which a positron unites 
with a free electron and both disappear, their 
energy passing away in the form of two protons 
of equal frequency. 

In view of the high energies involved in natu- 
ral radioactive processes, it was early realized 
that the study of nuclear phenomena would be 
greatly advanced if a supply of ions of various 
sorts moving at very high and adjustable veloci- 
ties were available. Van de Graaff (1931) con- 
structed a generator with which he was able 
to produce high-speed ions. His method had a 
few drawbacks and was improved upon by Law- 
Tence and Livingstone, who constructed (1934) 
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Produces over three million volts of electricity 
——— 
the well-known cyclotron (q.v.), applying a very 
different principle. They accelerated the ions 
by means of many successive impulses. A cyclo- 
tron is a fairly large, complicated, and expensive 
instrument. 

In 1934, Fermi tried the effect of neutrons 
upon thorium and uranium and found f ray 
activity was induced in both. The observed decay 
curve for the activated uranium pointed toward 
the existence of four different radioactive sub- 
stances which proved to be new elements and 
not isotopes of uranium. His results were con- 
firmed and expanded by other experimenters. 
The number of different substances reported 
became so numerous and were interrelated in 
such a way that it was difficult to fit them 
into any plausible scheme. In 1939, Hahn and 
Stassmann began a thorough investigation, hop- 
ing to establish the chemical nature of the new 
radioactive substances. As a result of their ex- 
periments they felt justified in concluding that 
the radioactive substance was barium. As expla- 
nation they proposed the hypothesis that after 
capturing a neutron, a uranium nucleus may 
break up into two or more large fragments, 
each of the size of a moderately heavy atom. 
Once the possibility of this type of disintegration, 
called fission of the nuclei by L. Meitner, was 
accepted, the so-far-obtained facts fell into order 
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and new corroborations were obtained. Many of 
the fission products were recognized as substances 
already familiar in the study of induced radio- 
activity. Thorium was also found to undergo 
fission when bombarded with neutrons, The en- 
ergy released in a fission process is enormous. 
Some of this energy at first would be stored 
in the fission nuclei as energy of excitation to 
be released later in f-ray activity, but much of 
it should appear at once as kinetic energy of the 
fission nuclei which should be projected apart 
at high speed. Variation of the speed of the inci- 
dent neutrons was found to cause a marked va- 
riation in the number of fissions produced in 
uranium, See also Nucleus; Unit. 
Physiognomy (fiz-i-g’nd-my), the art of 
reading character and the quality of mind by 
the features of the face. It is founded upon 
the belief that there is an intimate connection 
between facial features and expression and the 
qualities and acts of the mind. This art was 
supported in the philosophy of Aristotle, who 
ascribed cunning, daring, bravery, ingenuity, and 
other traits quite largely according to the fea- 
tures observable in the human face. In 1586 the 
first authentic work on this subject was pub- 
lished in France by Giambattista della Porta, 
entitled “Human Physiognomy,” in which the 
theories were elaborated and applied to repre- 
sentative cases, Sir Charles Bell published his 
“Essay on the Anatomy of Expression” in 1806, 
and may be said to be the first who gave scientific 
study to facial expression as related to the changes 
of the countenance and the muscles which pro- 
duce them. Many representative writers who gave 
thought to psychical subjects in the last century, 
including Spencer and Darwin, correlated phys- 
ical action with psychical states. Pieter Camper 
(1722-89), the eminent anatomist of Holland, 
wrote “Discourse on the Face” and Johann Gas- 
per Spurzheim published “Physiognomy in Con- 
nection with Phrenology.” In the 2oth century, 
physiognomy again came to be considered a 
science, largely due to the works of Alfred 
Kretzschmer, Ludwig Klages, and Max Pulver. 
These scholars take into account not only the 
face but the build of the body, the rhythm of 
individual movements and correlations of hand- 
writing to certain physical and mental qualities. 
Physiography (fiz-i-dg’ra-fj), the science 
which treats of the physical features of the earth’s 
exterior, including the physical movements or 
changes on the earth’s surface. The scope in- 
cluded in this science embraces climate, life, 
and temperature, and considers the currents of 
the ocean and the atmosphere. In a wider sense 
it may be said to cover the whole subject of 
physical science, since it considers the impor- 
tant phases of botany and zoology and includes 
the elements of astronomy, chemistry, geology, 
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physical geography, and physics. The term is 
used interchangeably with physical geography 
in some instances, since it investigates and ex- 
plains the origin of existing physical features, 

Physiography classifies the natural divisions of 
land and assigns causes for their general outline 
and differences in elevation above the sea. The 
forms of the lands are undergoing changes con- 
stantly, since the bottoms of the oceans are being 
depressed and filled, the continents are eroded, 
and changes are taking place in the plains, pla- 
teaus, and mountains. In many places the rocks 
that lie above the sea are disintegrating and 
being removed through the action of winds, 
rains, and streams. Glaciers and oceanic’ waves 
and currents cause important changes of con- 
tour, while islands and other forms of land are 
acted upon by the action of rivers, which cut 
away banks and cliffs in some localities and build 
land masses in others. Both plant and animal life 
are influenced materially by climate and soil. 
These phenomena are investigated both as to 
source and result. The distribution of life upon 
earth, the agencies that tend to promote growth, 
and the barriers that obstruct development are 
all considered in their phases and relations. 

The barriers that interfere with the spread of 
life include the ocean, mountains, deserts, and 
regions of extreme cold. It is apparent that the 
polar zones are unsuited for the propagation of 
life, while barren deserts are likewise a limit- 
ing influence, though the presence of valuable 
minerals in some cases favor habitation. Rugged 
mountains that reach above the snow line, such 
as the Alps of Europe, interfere with the spread 
of life, but furnish a refuge from invasion and 
in some localities contain mineral wealth suffi- 
cient to attract a population that otherwise could 
earn no living. On the other hand, localities 
of favorable climate and great fertility induce 
density of population, such as the favored dis- 
tricts of Western Europe, the valley of the Nile, 
and the islands of Japan, though such regions 
are in many cases favored by being located 
where commerce and manufacturing enterprises 
can be centered with more than ordinary con- 
venience. Elevation or latitude will give climates 
conducive to greater effort, hence we find the 
greatest development of civilization of the more 
powerful races and nations largely confined to 
the temperate regions. 

The configuration of the sea bottom and the 
depth of the ocean, their causes and influence 
upon animal and vegetable life, are subjects in- 
vestigated by this branch of study. Though for- 
merly the great centers of trade were located 
almost entirely upon navigable waters, chiefly 
inlets from the ocean, the construction of high- 
ways, canals, and railways, all resulting from 
the development of civiliation, have tended to 
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spread the habitations of man to the most remote 
parts of the interior of continents. Man has so 
modified the configuration of the earth (canals) 
and so developed other means of transportation 
and changed climates and the importance of cli- 
mate (by importing food and supplies) that the 
earth's surface features are no longer the dictating 
factors they once were. See also Contour Map; 
Ecology; Geographical Distribution; Topography. 

Physiology (fizi-6/'0-jy), the science which 
treats of the functions and properties of living 
matter. It is divided into human, animal, and 
vegetable physiology. Allied subjects are anatomy, 
chemistry, histology, and hygiene, since physi- 
ology is dependent in large measure on progress 
made in these related branches. Anatomy treats 
of the number, structure, and relations of the 
parts which constitute an individual being; Ais- 
tology considers the minute structure of tissues 
as revealed by the microscope; Aygiene, the science 
of wholesome living, is the study of the condi- 
tions most favorable for the healthful action of 
the several parts and of the whole individual; 
and chemistry is the study of the nature and prop- 
erties of all matter in the universe. 

Lire and Growth. Human physiology treats 
of the functions and processes that take place 
in the organs and tissues of man. The integral, 
structural unit of every living body is the cell, 
which is the smallest known mass of living 
matter. When isolated, cells assume a globular 
or spherical shape; but, when crowded together 
in tissues, they may be compressed into fusi- 
form, cuboidal, columnar, or polyhedral shapes. 
A cell consists primarily of protoplasm, the sub- 
stance of which all living animal organisms 
are composed, enclosed within a containing en- 
velope, the cell membrane. In the protoplasm 
floats a darker structure, the nucleus, consisting 
of colored, threadlike bodies, the chromosomes 
(q.v.) in each of which are a number of paired 
bodies, the genes (q.v.), the bearers of all heredi- 
tary qualities between the generations. 

Protoplasm, a soft, colorless, transparent ma- 
terial, is composed of water, carbohydrates, fats, 
and proteins, and minerals. The nucleus and 
its component elements preside over the repro- 
duction of cells; but protoplasm itself possesses 
the power to absorb by osmosis, to grow, to 
more; to excrete, to secrete, and to multiply. 
It is most easily studied in the simplest form 
of animal life, the amoeba, a unicellular proto- 
zoan, possessing the properties of amoeboid move- 
ment and phagocytosis (the ingestion of foreign 
matter and food by surrounding it). These ani- 
mal forms constitute the lowest beings, while 
mankind is the highest form. The individual 
human being develops from a single female 
cell, the ovum, fertilized by a single male cell 
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or sperm. From this fertilized ovum develop all 
the systems and tissues of the human body. 

Certs and Tissues. Every living cell is capable 
of receiving, as food, material different from 
itself; but this material must be in a state of 
fine division and must undergo chemical and 
physical changes and must thus acquire powers 
and properties which it did not before possess 
as food, until it becomes a part of the cell 
itself. On a small scale, this growth is similar 
to the growth of tissues, of organs, and of the 
body itself. If a cell receives food material in 
excess of its needs, or if it has grown to matu- 
rity, then new cells begin to form by repro- 
ductions from the old. These new cells have 
the same tendencies and properties possessed by 
the parent cells, and the rate of growth is deter- 
mined by the rapidity with which new cell 
formations are added. 

In the living body, as in the living cell, there 
is continuous movement and change of material. 
Old or used substances are removed without 
intermission, though this process is not rapid. 
New materials are constantly taken in, modified 
in the organism, and finally enter into its struc- 
ture. When changes in cells or tissues discon- 
tinue, local death ensues; and when changes 
cease in the entire organism, total death re- 
sults. Each individual being possesses in its or- 
ganism a controlling force, the vital force, which 
is transmitted from generation to generation but 
is modified by external and internal conditions. 
In all the higher types of animals there are six 
principal kinds of tissue: blood, connective tis- 
sue, bone, epithelium, muscle, and nerve tissue. 

Orcans and Functions. The physiology of the 
various organs of the human body is discussed, 
in different articles, with the anatomy of each 
organ. In this article it is necessary only to call 
attention in a general way to the more specific 
connections between them. The skeleton con- 
sists of the bones, serves to contain and to protect 
the organs of the body, and constitutes an axis 
for its motion and support. There are 200 sepa- 
rate bones, joined together by 300 articulations, 
some of which are fixed, but the majority are 
movable. The ligaments which secure these joints 
are flexible but inelastic, and resemble tough 
fibrous thongs. The bones act as levers oper- 
ated by the muscles to produce the variety of 
movements of which the body is capable. The 
skeleton is clothed by the muscular system, con- 
sisting of 400 masses of various sizes, shapes, 
and attachments. Motions are produced by the 
appropriate contraction and relaxation of mus- 
cles acting upon bones. Skeletal muscles are 
under control of the will, but visceral muscles 
of the heart, blood vessels, and hollow organs 
are involuntary. The external surface of the 
muscles is covered by the integumentary system, 
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consisting of a layer of fat, which serves as a 
protection against the cold and as a storage re- 
serve of nutrition, and the skin which, with its 
blood vessels and appendages, also protects the 
body against deleterious external agencies. 

The living matter of animal bodies consists 
essentially of the five following substances: water, 
mineral salts, carbohydrates, fats, and proteins. 
The three most important elements constituting 
these substances are carbon, nitrogen, and oxygen. 
The weight of the adult body is about 7077 water 
and 30% solids, or 4075 muscles, 15%, bone, 
and the remainder of other constituents. Blood 
permeates every part of the body and directly 
or indirectly nourishes all the tissues and re- 
moves from them all waste products. The blood 
is propelled throughout thé body by the circu- 
latory system, which acts as the distributing and 
transportation system of the body. The blood is 
a liquid stream, ceaselessly propelled through a 
closed hydraulic system of blood vessels and 
valves by a central pump, the heart. From the 
heart, the oxygenated blood is distributed through 
the systemic arteries to the capillaries, in which 
takes place the exchange of nutritive and waste 
material. From the capillaries, the deoxygenated 
blood is gathered into the veins, returned to the 
heart, and thence conveyed to the lungs. In the 
lungs occurs the respiratory exchange, whereby 
carbon dioxide is eliminated, oxygen is absorbed, 
and the reoxygenated blood is returned again 
to the heart to resume its circulation. The oxygen 
intake and carbon dioxide output are provided 
by the respiratory system, The lungs are alter- 
nately inflated by inhalation and deflated by 
exhalation. With every circulatory circuit the 
blood also visits the kidneys, where urea and 
many other waste products are filtered out by a 
secretory process which produces the urine. The 
alimentary or nutritive system is a muscular tube, 
consisting of the esophagus, stomach, small and 
large intestines, running through the body and 
lined with mucous membrane. As the food passes 
through this tube, it is subjected to a series of 
chemical fermentative processes known as diges- 
tion. The digestive fluids are the saliva, the 
gastric juice, the bile, and the pancreatic juice. 

The neryous system, the control unit of the 
body, regarded by psychologists as a response 
mechanism, is an apparatus consisting of the 
brain as the center -of consciousness, the spinal 
cord, and the nerves. This mechanism serves 
not only to receive sensations but to initiate and 
direct voluntary and involuntary movements. The 
central organs of taste, smell, vision, and hear- 
"ing are parts of the nervous system. The auto- 
nomic system is that portion which presides over 
the secretory, vaso-motor (blood vessel control), 
and visceromotor (digestive and excretory) 
functions. 
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Food and Nutrition. The animal body must 
be constantly supplied with nutrition, though 
its fat reserve makes possible a considerable period 
of deprivation by starvation before death ensues, 
Different kinds of food must be supplied to 
provide for the various needs of the body. The 
principal constituents of a normally balanced 
diet for human beings are carbohydrates, fats, 
proteins, roughage, salts, vitamins, and water, 
As it passes through the alimentary system, the 
food traverses a series of organs which act as 
processing chambers: the mouth, pharynx, esoph- 
agus, stomach, small intestine, and colon or large 
intestine. The food is chewed and, mixed with 
saliva in the mouth, whence it passes through 
the pharynx and esophagus into the stomach. 
Here it is acted upon by the gastric juice, most 
acid of the body secretions, and thence passed 
through the pylorus into the duodenum, where 
it is mixed with the bile and pancreatic juice. 
As it passes on through the small intestine, about 
19 ft. in length, the combustible substances which 
have been produced by the chemical processes 
of the digestive juices, are absorbed into the 
blood vessels and lymphatics, by which they are 
carried to the liver, which acts as a storage and 
distribution station. The onward movement of 
contents through the alimentary tube depends 
upon its peristalsis, a propulsive wavelike con- 
traction which travels rhythmically the entire 
length of the canal. Nutritive materials absorbed 
into the blood vessels pass through the portal 
vein to the liver, and thence by the hepatic 
vein into the systematic circulation. Nutritive 
materials absorbed into the lymphatics pass up- 
ward through the thorax by the thoracic duct, 
and thence into the circulation. The entire proc- 
ess of digestion requires from 2 to 12 hours, 
depending on the kinds of food taken into the 
body. The incombustible residue of the food, 
after partial putrefaction, is finally eliminated 
from the body through the rectum and anus. 

Phytopathology (fito-pathol'o-jy). See 
Botany. 

Pi (pi), a Greek letter (7), 16th in the Greek 
alphabet. It is used as a symbol in mathematics 
to represent an irrational number, 3.14159265— 
for all practical purposes, 3.14 (see Circle; 
Number). In physics, the character is used to 
designate a certain type of meson (q.v.)- A 

Piacenza (pi-ichen'tsa), a city in Italy, capi- 
tal of the province of the same name (area, 
998 sq. m.; pop., 1955, 298,966), on the Po River, 
43 m. s.s. of Milan. Piacenza’s history dates back 
to 219 B.c., but it is still a manufacturing and 
trading center. There are many famed structures, 
including the early r6th-century Church of San 
Sisto, original site of the "Sistine Madonna" by 
Raphael (q.v.), and the 13th-century Palazzo 
Comunale (city hall). Piacenza joined the Lom- 
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bard League in the 12th century and later 
changed hands frequently; in 1860 it joined the 
kingdom of Italy. Population, 1955, 72,769- 

Piano (pi-an’é), or piaNororte (from the 
Italian words piano, meaning “soft,” and forte, 
meaning "loud"), a stringed musical instru- 
ment, from which sounds are produced by blows 
from hammers. The hammers are covered by felt 
and moved by a system of levers attached to a 
series of keys comprising the Keyboard. The in- 
strument is probably the most extensively used 
musical device in the world. The first pianoforte, 
produced about 1707, was in many respects in- 
ferior to its predecessors, the clavichord and the 
harpsichord, instruments for which some of the 
music played on the pianoforte today was writ- 
ten. The modern pianoforte, however, as its name 
suggests, possesses a tonal and dynamic range far 
surpassing the effects possible in instruments 
which employed devices such as tangents, plectra, 
or quills set to the strings in vibration. 

The modern instrument must necessarily have 
a heavy frame, since a large number of strings 
are to be stretched, and these cannot be kept in 
tune unless the frame is strong enough to stand 
a tension of approximately 20,000 pounds. Most 
frames or plates are made of cast iron, though 
some makers have recently been experimenting 
with aluminum frames. Strings were made origi- 
nally of steel wire for the upper tones, and of 
brass wire for the lower tones, but modern in- 
struments have strings wholly of steel wire. The 
strings pass over bridges attached to a board, 
and the tones depend upon their size and length. 
Long and large wires supply low tones, while the 


short and fine wires are used for the higher tones. 
Wires for the lower tones are usually made of 
steel with a double wrapping of fine copper or 
steel wire. Three common forms of pianos are in 
general use: the grand piano, the upright piano 
and the spinet or console piano. The strings in 
the grand are horizontal, and in the upright and 
console they are vertical, In practically all pianos 
the strings run diagonally so as to take advantage 
of the greatest length, thereby making it possible 
to produce a maximum volume of tone. Most 
modern pianos are of 7% octaves, comprising 88 
notes. As a rule, the large grands are used in 
concerts since they supply great volume and fur- 
nish practically every gradation of sound. Small 
grands, uprights, and console pianos are used 
largely in homes, schools, and studios. The styling 
of the console type of piano has made it particu- 
larly popular for use in small, compact living 
rooms. The player piano (q.v.), which operates 
automatically, is treated. in a separate article. 
Piastre (pi-as’tér), or PIASTER, a coin used in 
a number of countries in Europe and Asia. The 
piastre is used in Spain, Italy, Turkey and Egypt 
with various values. In a number of South Ameri- 
can states the name is applied to money, but the 
value differs somewhat. See also Coins; Peso. 
Piatt (piat), JOHN james, poet, born in Mil- 
ton, Ind., Mar. 1, 1835; died Feb. 16, 1917. He 
began his career in a printing office arid subse- 
quently studied at Kenyon Coll. and Capital 
Univ. He did newspaper work in Louisville and 
Cincinnati, was chosen librarian of the House of 
Representatives in 1871, and was U.S. consul at 
Cork and Dublin, Ireland, from 1892 to 1893. His 
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first verses were written in conjunction with W.D. 
Howells in a volume entitled “Poems of Two 
Friends.” Among his volumes of poetry are 
“Western Windows,” “Poems in Sunlight and 
Firelight,” “Idyls and Lyrics of the Ohio Val- 
ley,” “At the Holy Well,” and “Landmarks and 
Other Poems.” His wife, Sarah Morgan Piatt, 
born in Lexington, Ky., Aug. 11, 1836, also wrote 
a number of poems. The volume entitled “Nests 
at Washington” was written in connection with 
her husband and in 1894 she published “Collected 
Poems.” 

Piave (pé-d'vi), an Italian river rising in the 
Carnic Alps and.flowing 137 m. to the Adriatic, 
22 m. N.E. of Venice. After the Italian defeat at 
Caporetto (q.v.), Italian and British forces held 
the western bank of the Piave throughout 1917. 
The Austrians opened an unsuccessful offensive 
in June 1918. Shortly before the signing of the 
Armistice, the Italians, aided by British and 
American troops, attacked and broke through 
Austrian defenses on the eastern bank on Oct. 
23, 1918. 

Pibroch (pé’brdk), a form of music played 
on the bagpipe, which includes marches and 
dirges. The martial character of this music has 
a powerful effect in arousing the military spirit, 
especially among some of the people of Asia, 
but the rhythm is irregular and difficult to learn, 
since the scale of the bagpipe contains sounds 
unrepresented by any notation. 

Picasso (pi-kiis’6), panto, sculptor and painter, 
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born at Malaga, Spain, in 1881. After study in 
Pontevedra, Corufía, and Barcelona, he settled in 
Paris (1903). A postimpressionist, he founded 
the modern school known as the Cubists (1908), 
and also invented the artistic device of collage or 
paper-pasting (1912). From 1915 to 1922 he aban- 
doned cubism to some extent for a neo-classic 
style, and then entered on a period of surrealism. 
Influential in 2oth century art, his thesis is that 
art should register the inner man, rather than 
physical characteristics. 

His works include the oil paintings, "Green 
Still Life,’ “Harlequin,” “Metamorphosis 
(Bather),” and “Bull Fight.” He has composed 
many settings for Diaghileff's Ballet Russe, and 
numerous pieces of cubist sculpture. 

Picayune (picd-an'), a word derived from 
the language of the Caribs and applied to a 
small Spanish coin which was current in the U.S. 
until the Civil War. The value was 6% cents 
and it was called sixpence in the Northern states. 
The word picayunish, meaning small and paltry, 
was derived from it. 

Piccard (pé-kar’), avauste, physicist, born in 
Basel, Switzerland, Jan. 28, 1884; died in Lau- 
sanne, March 25, 1962. He was educated at the 
Swiss Inst. of Technology in Zurich. In 1917 he 
became professor of experimental physics at the 
Federal Coll. in Zurich and in 1922 professor of 
physics at the Polytechnic Inst. in Brussels, Bel- 
gium. In order to investigate the upper atmos- 
phere, he invented a balloon-gondola and, with 
an assistant, made an ascension from Augsburg, 
Germany (1931). The balloon rose to 51,793 ft. 
the first flight into the stratosphere. The next year 
he made another ascension to check his findings 
and study cosmic rays in the stratosphere. In the 
12-hr. flight, he and Max Cosyns rose to 54,134 
ft. In the late 1930’s Piccard turned his attention 
to underwater exploration, and in 1948 he and 
his son perfected the bathyscaphe, in which they 
descended to more than 13,000 ft. In recent years 
he did deep-sea studies for the U.S. Navy. See also 
Diving. 

His twin, JEAN FELIX PICCARD (died Jan. 28, 
1963), chemical and aeronautical engineer, emi- 
grated to the U.S. in 1916 and was naturalized in 
1931. In 1934 he and his wife made a balloon 
ascension from Dearborn, Mich., reaching 57,979 
ft. In 1937. he became professor of aeronautical 
engineering at the Univ. of Minnesota. 

Piccolo (pik'c-lo), a small musical instru- 
ment similar to a flute, but pitched an octave 
higher than the ordinary flute. Some organs have 
a stop called piccolo, the sound of which resembles 
the tone of a piccolo. 

Piccolomini — (pék-kó-ló'mé-mé), — ocravio, 
Duke of Amalfi, born at Siena, Italy, in 1599; died 
in Vienna, Austria, Aug. 10, 1656. He was de- 
scended from a distinguished family, which is 
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noted because of supplying one of the popes, Pius 
II, several cardinals, and a number of writers and 
warriors. He entered the military service of Spain, 
but later was sent to aid Ferdinand II of Ger- 
many in suppressing the Bohemians, in 1621, and 
bore an important part in the Battle of Weisse- 
berg. In 1632 he was at the Battle of Lützen, and 
historians generally state that his regiment fired 
the shot which killed Gustavus Adolphus. Subse- 
quently he operated with Wallenstein in Bohemia 
and aspired to the Bohemian throne, for which 
reason he was instrumental in causing the fall 
of that distinguished general. In 1635 he had 
charge of the Spanish forces in The Netherlands, 
commanded in Sweden in 1648, and in 1649 be- 
came a field marshal under:Emperor Ferdinand 
JI. He was later honored by the King of Spain, 
who conferred upon him the Order of the Golden 
Fleece. Piccolomini was an eminent commander 
of the period in which the great contest for re- 
ligious supremacy was waged in Europe, and was 
one of the most pronounced of the Catholic 
advocates. 

Pickens (pik’énz), anprew, soldier, born at 
Paxton, Pa., Sept. 13, 1739; died Aug. 17, 1817. 
He moved to South Carolina in 1752, where he 
fought against the Creeks and Cherokees. At the 
beginning of the Revolution he entered the serv- 
ice as a captain. In 1779 he defeated a force of 
Tories at Kettle Creek, commanded at the Battle 
of the Cowpens, and received a sword from Con- 
gress in recognition of valiant service. After the 
war he became a member of the legislature, was 
elected to Congress in 1792, and retired from pub- 
lic life in 1812. During his political life he con- 
cluded many treaties with the Indians. 

Pickens, Francis WILKINSON, statesman, born 
at Togadoo, S.C., Apr. 7, 1805; died Jan. 25, 1869. 
He studied at South Carolina Coll. and took up 
the practice of law. In 1832 he was elected to the 
state legislature, where he advocated nullification 
and states' rights. He served as a Democratic 
member of Congress from 1834 until 1844. In 
1857 he was made minister to Russia, but re- 
turned to the U.S. in 1860, and was later elected 
governor of South Carolina. 

Pickerel (pik’ér-c/), a kind of pike, in some 
localities called wall-eyed pike. Pickerels are good 
food fish and reach a length of 2 ft. See Pike. 

Pickering (pik’ér-ing), EDWARD CHARLES, 
astronomer, born in Boston, Mass., July 19, 1846; 
died Feb. 3, 1919. He was graduated from Har- 
vard in 1865 and the next year became instructor 
in physics at the Mass. Inst. of Technology. The 
U.S. government sent him to Iowa in 1869 to 
Witness an eclipse of the sun. His observations 
were published in the U.S. Nautical Almanac. 
The following year he made a similar mission to 
Spain. In 1876 he became professor of astronomy 


at Harvard, and while engaged at that institu- 
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tion aided in founding an auxiliary observatory 
at Arequipa, Peru. He was given many distinc- 
tions because of his astronomical discoveries, in- 
cluding an election as associate to the Royal 
Astronomical Society (London) and member- 
ship in the National Acad. of Sciences (Washing- 
ton, D.C.). He published “Elements of Physical 
Manipulation,” and edited William von Bezold’s 
“Theory of Color in Its Relation to Art and 
Industry.” 

Pickett (pik’ét), cEoncE Epwanp, soldier, born 
in Richmond, Va., Jan. 25, 1825; died in Norfolk, 
Va., July 30, 1875. He completed the course of 
study at the West Point Military Acad. by gradu- 
ation in 1846, entered the army as brevet second 
lieutenant, and took part during the Mexican War 
at Vera Cruz, Contreras, and Chapultepec, re- 
ceiving a captaincy for gallantry at the Jast-named 
battle. In 1861 he resigned his commission and 
entered the Confederate army as a colonel. He 
served with distinction at the Rappahannock 
River, was severely wounded at Gaines’ Mill in 
1862, and on his recovery was promoted to major 
general. At Gettysburg (1863), he led Pickett's 
Charge, an offensive that was the last major 
Confederate effort of the battle. In 1864 he pre- 
vented the capture of Petersburg by Gen. B. F. 
Butler. In 1865 he commanded at Five Forks 
and, after being routed, surrendered with Gen, 
Robert E. Lee. 

Pickford (pik’férd), mary, actress, born in 
Toronto, Ontario, Apr. 8, 1893. She began to 
appear on the stage at the age of five years under 
the direction of her mother, who was an actress. 
Her greatest successes were in motion pictures 
and she became known throughout America. She 
starred in “Rebecca of Sunnybrook Farm,” “A 
Girl of Yesterday,” “Poor Little Rich Girl,” “Little 
Lord Fauntleroy,” etc. After her retirement from 
acting she headed the Mary Pickford Co., a pro- 
ducing unit, and acquired a part ownership of 
United Artists. She married Charles (Buddy) 
Rogers in 1937 after a previous marriage to Doug- 
las Fairbanks (1920-35). 

Pickles (pik’k’/z), the general name of many 
kinds of preserved articles of food. The term is 
applied in particular to different kinds of fruits 
or vegetables preserved in vinegar, but in a wider 
sense includes animal substances preserved in salt 
or brine, such as fish, beef, pork, and mutton. 
Pickles made of vegetables are eaten as a con- 
diment. They are steeped or parboiled in brine 
and then transferred to the vinegar, to which salt, 
mustard, horse radish, and various spices may be 
added. 

Picric Acid (pik’rik), an organic dye obtained 
by treating phenol with strong nitric acid, or by 
dissolving carbolic acid in sulphuric acid and then 
adding’ nitric acid. It is soluble in ether, alcohol, 
benzol, and sulphuric and nitric acids. The taste 
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"is very bitter. Formerly it was used extensively 
in dyeing silk and wool and its use for this pur- 
pose is still considerable, but at present it is em- 
ployed largely in the manufacture of gunpowder 
and other explosives. In some countries it is used 
in the manufacture of beer and for many purposes 
in medicine, especially as a remedy for burns. 

Picts (pikzs), the race of people who inhabited 
the northern part of England and the eastern part 
of Scotland at the time of the Roman occupation. 
They appear to have come in conflict with the 
Romans about 296 a.p. and were associated by 
Roman writers with the Caledonians. Little is 
known of the language of the Picts, though they 
are generally regarded as of Celtic descent. In 
850 the Scots, whose original seat was in Ireland, 
subdued the Picts and became the predominating 
influence in Scotland. Remains of architectural 
structures erected by the Picts have been found in 
many places in the northern part of Great Britain. 

Pidgin (pid’jin), cartes FELTON, author and 
inventor, born in Roxbury, Mass., Nov. 11, 1844; 
died June 4, 1923. He opened a mercantile busi- 
ness in Boston in 1863, but left it 10 years later to 
become chief clerk of the Massachusetts Bureau of 
Statistics of Labor. Pidgin is known for his inven- 
tions, which include an addition register, an auto- 
matic multiple tabulating machine, an electrical 
adding and multiplying machine, and a self- 
counting tally sheet. Besides contributing to peri- 
odical literature, he published about 60 songs and 
wrote a number of musical comedies and cantatas. 
He also wrote several books which include “Blen- 
nerhasset, or the Decree of Fate,” "Quincy 
Adams Sawyer and Mason’s Corner Folks,” and 
“Practical Statistics.” 

Pidgin English (pijin ing’glish), a lingua 
franca (q.v.), also called chinese PrpoiN, de- 
veloped by the Chinese in transacting business 
affairs with English-speaking people. The name 
pidgin probably has its origin in the Chinese 
Pronunciation of the word “business.” Certain 
variations are known as “Beachcomber,” “Béche 
le Mar,” and “Sandalwood English.” Pidgin 
English also contains some word derivatives 
from other Oriental and Occidental languages 
and is used as a means of communication by mil- 
lions of people in the Orient, the South Seas, 
sections of Africa, Australia, India, Egypt, and 
the U.S. A useful vocabulary requires no more 
than 300 words, but Pidgin English occasionally 
employs a larger number of words than idiomatic 
English would require. The words are strung to- 
gether in logical seguence, with no reference to 
grammar. Any form of “talking” may be indi- 
cated by the word “talkee,” and any concept of 
receiving or possessing may be suggested by 
“catchee,” as in “my catchee too much chow- 
chow" (I've had a lot of food). 

Piedmont (péd’mont) or PIEMONTE, a com- 
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partimento (region) in northwestern Italy, 
bounded on the w. by Switzerland, on the x. by 
Lombardy, on the s. by Liguria, and on the w. 
by France. It includes the provinces of Alessan- 
dria, Aosta, Asti, Cuneo, Novara, Torino, and 
Vercelli. Piedmont (area, 9,803 sq. m.) is located 
at the foot of the Alps, as its name indicates 
(pied = "foot"; mont = “mountain”). A health- 
ful climate, fertile soil, water power, and mineral 
deposits make it one of the most productive re- 
gions of Italy. Turin (q.v.) is the principal city. 
Population, 1951, 3,518,177. 

Piedmont Region (ped’mént ré’jin) or rigp- 
MONT PLATEAU, the foothill region of the U.S. 
which lies between the Atlantic coastal plain and 
the Appalachian Mts. Narrow and not clearly 
defined in the New England states, it broadens 
to the south, forming a plain ca. 150 m. wide in 
North Carolina. The surface is more elevated and 
rugged than that of the coastal plain. Geolog- 
ically, the plateau is an older formation than the 
coastal plain, and its rock strata are harder. Mark- 
ing the division between them is the fall line, 
where the elevation drops abruptly. Below this, 
rivers lose their currents and merge into their 
estuaries in the coastal plain. The region covers 
ca. 80,000 sq. m. 

Pied Piper (pid pi’pér), German legendary 
character, central figure of Robert Browning's 
poem "The Pied Piper of Hamelin.” According 
to folk tales, the Pied Piper succeeded in ridding 
the town of Hamelin of a plague of rats by lur- 
ing them into the river with his music. When 
the town officials refused to pay him, he led the 
children of the town into a mountain cave, from 
which they never returned. 


Pierce (pers), FRankuin, 14th President of the 
U.S. born in Hillsboro, N.H., Nov. 23, 1804; 
died in Concord, N.H., Oct. 8, 1869. His father, 
Benjamin Pierce (1757-1839), had served in the 
Revolution. Franklin Pierce studied at Bowdoin 
Coll, where he was a classmate of the novelist 
Nathaniel Hawthorne (4.v.). Pierce sat in the 
state legislature while his father was governor. A 
member of Congress (1833-37), he was a diligent 
Jackson Democrat, orthodox except for approving 
internal improvements at Federal expense. Pierce 
resigned from the Senate in 1842, perhaps 
prompted by his wife's distaste for Washington 
life, and spent the next decade in legal practice 
and state politics. In 1846, he enlisted for the 
Mexican War. 

Pierce's defense of the Compromise of 1850 
against the New England Democrats’ opposition 
to the Fugitive Slave Law (4.v.) won the regard 
of Southern party leaders. His handsome presence 
and fine manners made him a good platform 
figure. When Lewis Cass, Stephen A. Douglas, 
and James Buchanan (44.v.) failed to win defini- 
tive support at the 1852 convention, Pierce be- 
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—— 
came the “dark horse” to win the race. The color 
of the campaign was given by the bolting Free 
Soilers, but Pierce carried the election. 

In foreign affairs, Pierce during his term 
(1853-57) followed an expansionist policy, carry- 
ing through the Gadsden Purchase (q.v.) but 
failing to buy Cuba, secure a naval base in Santo 
Domingo, or annex Hawaii. He promoted expan- 
sion of commerce and Commodore Mathew C. 
Perry (q.v.), concluded a treaty with Japan 
which commenced the westerization of the Nip- 
ponese empire. Efforts to reorganize the armed 
forces and restore party harmony failed after 
Pierce signed the Kansas-Nebraska bill, repealing 
the Missouri Compromise (44.v.), and leaving 
the status of slavery in the territories to the 
votes of their inhabitants. Pierce's effort to ad- 
minister the law foundered on sectional antagon- 
ism and his inability to find officials who would 
refrain from illegal speculation in public land. 

In spite of appeals for harmony and unity, 
Pierce could no more restore order in Kansas 
than he could understand why his fellow New 
Englanders found it a moral duty to defy the 
Fugitive Slave Law. In 1861, he appealed for a 
Conference of ex-Presidents to meet the crisis, 
gave Lincoln lukewarm support when that proj- 
ect failed, and died in opposition, unpopular, and 
obscure. 

Pierre (per), the capital of South Dakota, 
county seat of Hughes County, near the central 
part of the state, on the Missouri River. It is on 
the Chicago & North Western R.R., on a fine 
site near Old Fort Pierre, at the mouth of the Bad 
River. The noteworthy buildings include the 
state capitol, the county courthouse, and many 
churches. It has a government industrial school 
for Indians, a municipal swimming pool, and 
St. Mary's Hospital. The surrounding coun- 
try has large farming and stock-growing interests. 
Among the industries are railroad shops, granite 
works, grain elevators, and stockyards. Pierre was 
settled in 1880 and incorporated in 1890. Popula- 
tion, 1905, 2,794; in 1950, 5,715. 
ji Pierrepont (pér/pónt), EDWARDS, jurist, born 
in North Haven, Conn., Mar. 4, 1817; died Sept. 
23, 1892. He was graduated from Yale in 1837, 
completed a law course there in 1840, and soon 
established a successful practice in New York City. 
In 1857 he became judge of the superior court and 
in 1862 was appointed to try cases of parties con- 
fined in the prisons -and forts under the U.S. 
government. He supported Abraham Lincoln for 
the Presidency, though he was a Democrat, and 
afterward prosecuted the trial of J.H. Surrat, one 
of the conspirators implicated in the assassination 
of President Lincoln. From 1869 to 1870 he was 
district attorney general in New York and in 
that capacity was an active opponent of the Tweed 
ring. President Grant selected him as Attorney 
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General in 1875, but in 1876 he resigned to be- 
come minister to England. Pierrepont wrote ably 
on international law. 

Pietà (pyd-ti’), the Italian word for pity, 
used in art to refer to painting or sculpture 
which has as a subject the Virgin Mary lament- 
ing over the dead Christ, whom she is holding, 
usually across her knees. The scene was depicted 
especially from the Romanesque through the 
baroque eras. 

Pietermaritzburg (pé-tér-mar‘its-bérg), cap- 
ital of Natal, South Africa, situated on a ridge 
above the Umsinduzi River and on the chief 
railway line between Durban and Johannesburg. 
The city has some industries and is in an agri- 
cultural area. Natal University Coll. is located 
here. Dutch pioneers founded the city in 1839, 
and it was named for two of their leaders. 
Population, 1958, 90,500. 

Pietism (pi'c-tiz’m), a term designating a 
movement in the Lutheran Church in the 17th 
and 18th centuries. Pietism originated in Ger- 
many, inspired by Philip Jacob Spener (1635- 
1705), who was one of the founders of the Univ. 
of Halle. Spener, a Lutheran pastor, initiated in- 
formal religious meetings (“collegia pietatis") 
intended to overcome the rather paralyzing in- 
tellectualism and cold orthodoxy of the official 
Protestant Church. In the 17th century, Protes- 
tantism on the Continent, particularly in Lutheran 
Germany, had become rigid and formalistic, and 
Spener wanted to introduce a more experimental 
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Christianity. In his book, “Piadesideria” (1675), 
he advocated, among other reforms, greater at- 
tention to Bible study and a loving approach to, 
rather than arguments with, dissenters. The 
danger of his recommendations lay in undue 
subjectivity and weakening of loyalty to institu- 
tional religion. 

The movement spread rapidly in conventicles 
from Halle, throughout Germany, Scandinavia, 
and Switzerland. August Francke (1663-1727) 
became one of the great leaders in Germany. In 
the 18th century, Count von Zinzendorf (q.v.) 
became a leading Pietist and effected a renewal 
of the almost extinct Bohemian Brethren (q.v.) 
to form the Moravian Church, a denomination 
widely spread in the U.S. Zinzendorf followed 
Spener and Francke on individual regeneration 
and intensity of personal emotion, in some re- 
spects approaching Catholic mysticism; his move- 
ment is generally called the Moravian Church 
where it exists in the English-speaking world 
and the Brethrens’ Church or “Herrnhuter” in 
Germany. 

Since it was believed that the only tie which 
bound together the individual members of the 
community was the common love toward Christ, 
Pietism had no strict doctrine and was essentially 
characterized by high emotionalism. The move- 
ments which developed out of Pietism were al- 
most identical with it. They spread first in Ger- 
many and later to England and the U.S. Men- 
nonites and Dunkards of Anabaptist origin have 
much in common with Pietists. Even Methodism 
was originally influenced by Pietism, since John 
Wesley (q.v.) met the Moravians when he sailed 
for Georgia. 

On the whole, Pietism may be considered as 
onc of the strongest spiritual revival movements 
among the Protestants, as a ferment which fre- 
quently stimulated the more formalistic and ra- 
tional official churches. In its missionary work, 
it always emphasized brotherly love and a devo- 
tional life, in contrast to dogmatic formulas. In 
its earlier phase, Pietism was a reaction against 
the formalism of orthodoxy, while in the latter 
part of the 18th century it served as a protest 
against the coldness of the rationalism of the 
Enlightenment. 

Pig (pig). See Swine. 

Pigeon (pi/'an), one of a large group of birds 
of the family Columbidae, most familiar of which 
is the urban domestic pigeon. The family includes 
many species, varying greatly in color. They are 
similar in habits and in their usually soft, smooth 
plumage, full breasts, and compact bodies. The 
crop is quite large in some species, and the bill 
is hard, with the upper mandible slightly curved 
at the point. The bird is sometimes called a dove 
(q.v.), although dove is more usually applied to 
the smaller members of the family. Besides the 
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hardy urban pigeon, which is probably descended 
from the rock dove of Europe, the most common 
pigeon of the U.S. is the mourning dove (Zena- 
idura macroura), often referred to as the turtle- 
dove. It is a migratory bird, spending its winters 
in the South and in Mexico and summering in 
the northern U.S. and Canada. Its gentle, cooing 
call and its devotion to its mate are well known. 
About a foot in length, it is a slender bird, gray- 
ish-blue to lavender on the back and wings, with 
a reddish-tan breast. The wings and the white- 
bordered tail have a few black spots. The dove's 
diet of seeds makes it a nuisance to farmers. 
"There are eastern and western varieties. Among 
the domestic pigeons of the U.S. are the fantail, 
pouter, carrier, tumbler, and jacobin, many of 
them specifically bred for showing and racing. 
"The passenger pigeon of the U.S., once abundant, 
is now extinct. 

Although distributed in tropical and temperate 
climates, pigeons are most abundant in Australia 
and the Pacific islands. They perch in trees and 
prefer to build their poorly constructed nests on 
some other elevated object. Both male and female 
sit on the eggs, and they seem to pair for life. 
The young are fed on "pigeon milk," a substance 
secreted from the crops of the parents. The adult 
birds feed principally on various grains, seeds, 
and berries. 

Pigeon raising for food is important in many 
countries. Specially raised young pigeons are sold 
for the table as squab when they weigh about 
three-quarters of a pound. For a description of 
the homing pigeon, see Carrier Pigeon. 

Pigment (pig’ment), one of the coloring ma- 
terials used in painting and dyeing. Pigments arc 
derived partly from natural substances and partly 
from artificial substances. The principal kinds of 
coloring substances are of mineral origin, and 
mineral coloring matters are usually added to 
substances derived from animals or vegetables. 
Most coloring substances used in painting are in- 
soluble and are applied after having been ground 
and dispersed in oil or some other liquid, the 
liquid drying after application without changing 
the pigments. The main applications of pigments 
are in paints, plastics, textiles, rubber products, 
printing inks, paper, cement, ceramics, tile, lino- 
leum, and rubber goods. 9 

Pigments fall into five general categories: 
whites, blacks, extenders, colors, and metallic 
powders. Important white pigments are titanium 
dioxide, lead oxide, zinc oxide, lithopone, and 
leaded-zinc pigments. Black pigments are usually 
carbon types, which include channel black, ther- 
mal black, furnace black, lampblack, bone black, 
graphite, and vegetable black. Manganese and 
antimony blacks are inorganic types which have 
limited use. Extender pigments are talc, mica, 
aluminum silicates, and special clays. 
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There are a variety of color pigments, which 
can be broken down into two classes: inorganic 
and organic. Inorganic colors are iron oxides, 
iron blues, ultramarine blue, chrome yellow, 
chrome orange, mercury-cadmium pigments, 
mercury oxide, raw and burnt siennas, cadmium 
orange and red, molybdate orange, and ochres. 
Included in the organic classification are'phthalo- 
cyanine blue and green; indanthrene blue; rubine 
and toluidine pigments; para, lithol, rubine, and 
eosine toners; B.C.N. reds and maroons; benzi- 
dine oranges and yellows; pyrazolone red; hansa 
yellows; alizarin red; thioindigoid reds and 
maroons; and arylide maroon. 

Aluminum and bronze powders are the two 
most important metallic powders used in paints. 

Pigweed (pig’wéd), the popular name given 
to several plants in the goosefoot and amaranth 
families. The goosefoot species have starchy leaves 
which resemble, as the name implies, a goose's 
foot. The pigweeds all grow in waste ground, 
in any soil which will support vegetation. The 
Amaranthus retroflexus is a common pigweed 
which grows from Canada southward into the 
U.S. The species is an obnoxious weed in gardens 
and cultivated fields. It has small greenish flowers 
on spikes, dull green leaves, and a straight stem. 
Locally it is sometimes called beetroot, since its 
root has a reddish color. It requires careful culti- 
vation to clear the soil of this weed. 

Pika (p? ka), the name of several rodent ani- 
mals, frequently called conies or calling hares. 
They have short ears and no visible tail. The 
skull is very flat and dilated behind and the legs 
are short. In most respects they resemble the 
guinea pigs rather than the hares, but like the 
latter are timid and harmless. Several species are 
common to high mountains, including the Rocky 
Mountain pika of America. This animal is'about 
7 in. long and subsists on grasses, which it cuts 
and stores for fodder in the winter. The pika is 
hunted for its skin and meat. 

Pike (pik), a genus of fishes found in the fresh 
waters of Europe and North America, so called 
from the sharp snout and slender shape. Most 
Species have a long body and flat back, and taper 
toward the tail with more than ordinary abrupt- 
ness. Cycloid scales cover the body. The mouth is 
large, with the lower jaw projecting, and there is 
a large and powerful array of teeth. The dorsal 
fin is near the tail, by which it is aided in swim- 
ming with greater swiftness than any other fish. 
The common pike found in the rivers and lakes 
of North America occurs likewise in Europe and 
Asia and is of much value for its edible flesh. It 
rarely exceeds 3 ft. in length and weighs from 
6 to 20 pounds. The largest species of pikes at- 
tain a length of from 3 to 6 ft. and live to a 
very old age. Specimens have been found in which 
the age was estimated at 250 years. Pikes are very 
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voracious and feed on almost any animal sub- 
stance that they are capable of swallowing. The 
pike perch is allied to the perch, but resembles 
the pike in having a long head and body. It 
occurs in the Great Lakes and many of the streams 
of the Mississippi valley, where it is caught as a 
favorite food fish. 

Pike, ZEBULON MONTGOMERY, soldier and ex- 
plorer, born at Lamberton, N.J., Jan. 5, 1779; died 
Apr, 27, 1813. He accompanied his father to 
Pennsylvania, and under his command he became 
a cadet in a regiment, but was promoted to the 
rank of lieutenant in 1800. In 1805 he started for 
St. Louis to aid in exploring the Louisiana Pur- 
chase. He then set out for a tour through the 
Southwest, when he penetrated as far as the Rio 
Grande, where he was imprisoned by the Span- 
jards, but was soon released. He was rapidly 
promoted, becoming major in 1808, and in 1813 
commanded an expedition sent against York 
(now Toronto) Canada. He was killed in action 
while making an assault upon the place. 

Pikes Peak (piks pek), an elevated summit 
of the Rocky Mts., situated in Colorado, near 
Colorado Springs. It was discovered by Gen, Z. M. 
Pike (q.v.), in 1806, while making explorations 
to find the source of the Mississippi. The moun- 
tain is rich in gold deposits, has a meteorological 
observatory, and is 14,134 ft. high. Numerous re- 
sorts lie in its vicinity. A cog railway was built 
to its top in 1891, which is 9 m. long and con- 


Courtesy New York Public Library 


PILGRIMS GOING TO CHURCH 
Painting by G. H. Boughton (1833-1905) 


nects the summit with Manitou Springs, a sum- 
mer resort near its base. 

Pilate (pi/gt), rontius, fifth Roman procura- 
tor of Judea, who succeeded Valerius Gratus to 
that position in 26 a.p, He was a Roman eques 
by rank and had his residence as procurator at 
Caesarea, but during festivals visited Jerusalem, 
where he presided over various bodies as official. 
Writers generally agree that Pilate was alike in- 
different to justice and mercy, and that he was 
narrow-minded in the administration of the law. 
When the Jewish priests had condemned Christ 
to be executed, they took him to Pilate, for the 
reason that the. power to inflict capital punish- 
ment was not vested in them. Though Pilate pro- 
tested the innocence of Christ, he permitted the 
Jews to crucify him, but afterward consented that 
his body be buried by Joseph of Arimathea. It is 
not certain what became of Pilate, but the best 
authorities indicate that he was removed from 
office in 36 a.D. and banished to Vienna by Calig- 
ula. According to tradition, Pilate afterward 
committed suicide. Pilate’s wife was a secret dis- 
ciple of Jesus and is commemorated as a saint 
in the Greek Church. 

Pilchard (pil’chérd), a fish of the herring 
family. It is about as large as a herring, but is 
somewhat thicker and the scales are larger. Young 
pilchards are known as sardines. Vast schools of 
pilchard occur in the Mediterranean and the At- 
lantic coast of Europe, where this fish is caught 
by means of seines for the market and for pre- 
serving purposes. Pilchard fisheries occur on the 
shore of the English Channel, but not elsewhere 
in Great Britain. The most important fisheries are 


off Cornwall, where many thousands of hogs- 
heads are taken annually. 

Pilcomayo (pél-kó-ma'yó), a river of South 
America, the largest tributary of the Paraguay. 
The source is in the vicinity of Sucre, Bolivia. 
After a circuitous course of about 1,500 m. toward 
the southeast, it joins the Paraguay below Asun- 
ción. It forms the boundary between Paraguay 
and Argentina. Forests of great value abound in 
its valley, but its navigation is obstructed in dry 
seasons. : 

Pile (pil), a post of timber or iron driven into 
the ground, either upon the land or under water, 
to serve as a foundation of any structure. The 
simple form of the pile consists of a straight tree, 
which is pointed at one end and banded at the 
other to protect it from the shattering effect of 
the blows by which it is driven downward. An 
iron point is sometimes fixed to the lower end, 
as an aid to permit penetrating hard substances, 
or a metal cap in the form of a screw is adjusted, 
permitting it to be sunk into the muddy or sandy 
bottom by turning. Piles are commonly driven by 
hammerlike machines called pile drivers. 

Pile, in physics. See Uranium. 

Piles (pilz). See Hemorrhoids. 

Pilgrim Fathers (pil’grim faTH’érz), the 
name generally applied to the Nonconformists 
who sailed from Southampton, England, in the 
Mayflower, and landed in the vicinity of what is 
now Plymouth, Mass., on Dec. 21, 1620. A party of 
Puritans left England in 1608 because of constant 
religious persecutions and settled in Holland. As 
they were unwilling to conform to the customs 
of Holland, they sent John Carver and Robert 
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Cushman as commissioners, in 1617, to treat with 
the Virginia Co., then located in England, for 
territory in America. The whole company sailed 
from Delft Haven in the Speedwell to Southamp- 
ton, where they embarked in the Mayflower for 
America on Aug. 5, 1620. It was the intention of 
the passengers, a total of 102, to land near the 
mouth of the Hudson River, but they were driven 
farther north by the wind, The leaders of the 
pilgrims were Carver, Cushman, Bradford, Brew- 
ster, and Miles Standish. A compact of govern- 
ment was written and signed before landing and 
this document is regarded as the first written 
constitution of which there is a historical account. 
The pilgrims are remembered by a monument at 
Plymouth, by Forefathers’ Day, and by a Pil- 
grims’ Hall erected under the direction of a Pil- 
grims’ Society, See also color plate, American 
Costumes, Volume IV. 

Pillbox (pil’boks), colloquial military term for 
a gun emplacement, generally constructed of 
steel or reinforced concrete. Used for defense 
purposes, the pillbox is designed to protect one or 
more guns and crews from enemy weapons. Pill- 
boxes usually house weapons of automatic or semi- 
automatic action such as machine guns, but may 
also house larger weapons such as anti-tank guns. 
They are usually permanently situated. Gun ports 
or embrasures are generally designed to permit 
frontal and flanking fire, the latter advantageous 
in providing mutual support with other emplace- 
ments in a defensive line. Examples of pillboxes 
and their use may be found in practically all 
modern fortifications (q.v.). 

Pilling (pil ling), JAMES CONSTANTINE, bibliog- 
rapher, born in Washington, D.C., Nov. 16, 1846; 
died in Olney, Md., July 26, 1895. He studied at 
Gonzaga Univ., Spokane, Wash., secured clerical 
work in various committees of Congress, and in 
1880 became chief clerk of the U.S. Geological 
Survey. In 1891 he was selected as ethnologist of 
the Smithsonian Institution. His writings are 
devoted largely to bibliography and ethnology. 

Pillory (pi'ló-ry), a wooden frame designed 
for the punishment of offenders and criminals. 
This mode of punishment was formerly of com- 
mon use in England, but it was abolished there 
in 1837. It was employed principally for the pun- 
ishment of those guilty of perjury, forgery, libel, 
petty larceny, and unjust weights, and for some 
time it was used in punishing common scolds 
and brawlers. The pillory consisted of a frame of 
wood, erected on a pillar or stand, with movable 
boards containing holes in which the head and 
hands of the offender were put. When in this 
Position, the offender was exposed to the public 
View and insult, this constituting the principal 
punishment. Another similar implement, the 
stocks, consisted of a frame of timber with holes 
for the feet, or the feet and hands. A modified 
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form of the pillory is still used in a number of 
Asiatic countries. It was employed to a limited 
extent in the early English settlements of America. 

Pillow (pil’é), civzon jounson, soldier, born 
in Williamson County, Tenn., June 8, 1806; died 
Oct. 6, 1878. He studied at the Univ. of Nash- 
ville, from which he was graduated in 1827, and 
took up the practice of law at Columbia. In 1846 
he became a brigadier general of Tennessee volun- 
teers in the Mexican War, was wounded while 
commanding at Cerro Gordo, and took part in 
the Battles of Molino del Rey and Chapultepec. 
Afterward he again practiced law, but in 1861 
raised a regiment for service in the Confederate 
Army. He commanded at Belmont against Gen. 
Grant and was second in command at Ft. Donel- 
son, but left the place before it was surrendered, 
Afterward he operated in the southwest with 
Gen. Beauregard. 

Pillsbury (pilz’béri), cartes ALFRED, miller, 
born in New Hampshire in 1842; died Sept. 17, 
1899. He settled at Minneapolis, Minn., and in 
1872 organized a company that built the largest 
flour mills in the world. These mills were sold 
to an English syndicate in 1889, which came into 
possession of the famous Pillsbury-Washburn 
mills, and the entire system was placed under a 
board of directors of which Pillsbury became 
president. He built many elevators and other 
large structures in which improved machinery 
was placed. The facilities installed by him for 
crushing and disintegrating wheat by means of 
steam rollers not only cheapened flour, but greatly 
improved its quality. Pillsbury was the owner of 
profitable patents on a number of improved de- 
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vices. He served as a Republican in the senate of 
Minnesota from 1877 until 1887. 

Pillsbury, jonn sarcenT, businessman and 
politician, born at Sutton, N.H., July 29, 1828; 
died Oct. 18, 1901. He received a public school 
education in his native state, and in 1855 went 
to Minnesota and engaged in the hardware busi- 
ness at St. Anthony, now Minneapolis. His busi- 
ness proved successful, owing to the rapid devel- 
opment of the Northwest, and he invested largely 
in lumber and forest interests. In 1872 he joined 
the firm of Charles A. Pillsbury & Co., which be- 
came owner of the largest flour mills in the world. 
He served as state senator from 1864 until 1876 
and was governor of Minnesota from 1876 until 
1882. Besides erecting Science Hall for the Univ. 
of Minnesota at a cost of $150,000, he founded a 
workingman's library in Minneapolis, and built 
a town hall in his birthplace, Sutton, N.H. 

Pilot (pi'li), an officer licensed by law to con- 
duct vessels in and out of port, or within a par- 
ticular district, designating the courses to be 
steered. Pilotage in the U.S. is controlled by Con- 
gress, but the individual states are granted power 
to make particular regulations. A system of this 
kind has been found necessary in all countries, 
since there are always points of difficulty and 
danger near the shores and where ships are to 
land, it being the duty of the pilot to superin- 
tend the steering of the vessel so that the danger- 
ous channels may be avoided. In many of the 
large seaports compulsory pilotage has been abol- 
ished and some of the states have greatly modified 
the system, though some insurance companies still 
require employment of a pilot by a clause in their 
policies. In aeronautics, one who directs an air- 
plane, airship, etc. 

Pilot, or pilot risu, a fish which somewhat re- 
sembles the mackerel, but differing from it in 
having no finlets back of the dorsal fin. The adult 
is about 2 ft. long, haé five cross bands of black, 
and the general color is grayish-blue. Though not 
sold extensively in the markets, it is prized for 
its fine flavor. 

Pilsen (pil’sen), or pLzen, a city of Czecho- 
slovakia, in Bohemia, on the Mies and Radbusa 
Rivers, 52 m. s.w. of Prague. Among the manu- 
factures are clothing, beer, paper, leather, machin- 
ery, stoves, earthenware, and enameled tinware. 
Several extensive iron and glass works are in the 
vicinity. The celebrated Church of St. Bartholo- 
mew was built in 1292. It was occupied by a Prus- 
sian army in 1866 and by the Germans, 1939-45. 
Population, chiefly Czechs, ca. 135,000. 

Pilsudski (pil-sco?’ske), Józzr, scatesman and 
soldier, born near Vilna, Poland, in 1867; died 
on May 12, 1935. He was banished to Siberia on 
account of an alleged plot to assassinate Alexan- 
der II, Czar of Russia and one-time ruler of Po- 
land. Returning to Poland after five years of exile, 


he became a leader of the Polish Socialist Party 
(1892) and started a secret radical paper, Robot- 
nik (The Workman); in 1900 he was arrested 
together with his wife, Marie Tuszkiewicz, but 
they managed to escape to England. When he re- 
turned to Poland in 1902, he again followed his 
political agitations, secretly building a private Po- 
lish army. At the outbreak of World War I, he 
put into the field an army of about 10,000 men 
which he commanded against Russia. He re- 
signed in 1916. Taken prisoner by the Germans 
(1917-18) he returned to Warsaw after the defeat 
of the Central Powers, and with the assistance of 
his army, was elected chief of state and generalis- 
simo of the newly formed Polish republic and 
army, respectively. He resigned in 1922. Four 
years later, while in the official capacity of minis- 
ter of war, he became dictator of Poland through 
a coup d'état. Retaining the ministry of war, he 
acted also as premier from 1926-28, and again in 
1930. He remained the leading power in Polish 
policies until bis death. 

Piltdown Man (pil/doun man), name ap- 
plied to the skull of a prehistoric man found at 
Piltdown, Sussex, England, in 1912, by Charles 
Dawson and Smith Woodward. Originally 
claimed to be a 500,000-year-old skull, it was re- 
examined (1953) and its age given at ca. 50,000 
years by British scientists. They alleged that the 
earlier findings were due to fraud, and that the 
jawbone and tooth of an ape of undetermined 
age had been mistakenly attached to the skull. 
See also Pre-History. 

Pimento (pim-én'tó), or pimiento, also known 
as all-spice or Jamaica pepper, a West Indian 
berry with deep green leaves, white flowers and 
dark purple berries. It is widely used as a spice. 

Pimpernel (pim’pér-nél), a flowering plant 
of the primrose family, native to Europe and 
common in regions of North America. The scar- 
let pimpernel (Anagallis arvensis) is a delicate 
annual with low, spreading leaves and scarlet, 
or—rarely—white, bell-like flowers. The plant is 
known as the “poor-man’s-weatherglass,” be- 
cause its flowers close when the weather becomes 
damp. See also Orczy, Emmuska. 1 

Pin (pin), a short piece of wire, with a 
rounded or flattened head and a sharp point, in 
common use for fastening together pieces o 
paper or fabric. Almost as common is the safety 
pin, in which the wire is bent to form a spring 
and the point is held in a guard at the end 
where the head would ordinarily be. Early ex- 
amples of the straight pin were slightly altered 
fishbones or thorns; later pins, some resembling 
the modern safety pin, were made of copper or 
bronze. Pins of brass or iron were made by hand 
and enormously expensive in medieval Europe. 
In England, in the 14th and 15th centuries, spe 
cial allowances were made to wives for buying 
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pins. This allowance, known as “pin money,” 
was later expanded to cover all of a wife's per- 
sonal expenditures. The manufacture of pins by 
machine was made possible by Lemuel Wright, 
of Massachusetts, who patented his pin-making 
machine in England in 1824. By the 1830's, the 
industry had been established in the U.S. 

Pinar del Rio (pén-ndr’ THél ré’6), a prov- 
ince of Cuba, situated in the westernmost part 
of the island. It is 5,212 sq. m. in area and is 
principally an agricultural province. The capi- 
tal city is Pinar del Rio (pop., 26,241), which is 
served by the Western Ry. of Havana and the 
Central Highway. It is 111 m. from Havana, The 
products include tobacco, coffee, cane, pineapples, 
and cattle. There are huge asphalt deposits at 
Mariel and Bahia Honda, iron and copper mines 
near Mantua, and rich mineral deposits in other 
parts of the province which have not yet been 
exploited, Population, ca. 400,000. 

Pinchbeck (pinch’bék), an alloy of copper and 
zinc, usually made to resemble some of the baser 
alloys of gold. It contains about 20 parts of zinc 
and 80 parts of copper, and is used to some ex- 
tent in making watch cases and other articles in 
imitation of gold. 

Pinchers (pinch’érz), a tool with two han- 
dles and two grasping jaws that work on a pivot. 
It is used for gripping things which are to be 
held fast, for cutting wire, and for drawing nails. 
Those used for cutting wire are called nippers 
and small pinchers are known as pliers. The lat- 
ter are sometimes modified for punching holes in 
paper and leather, being constructed so one of 
the jaws has a hollow punch with a cutting edge. 

Pinchot (pin'shó), cirrorp, political leader, 
born at Simsbury, Conn., in 1865. After several 
years of forestry study in Europe, he introduced 
professional forestry in the U.S. (1892), later 
heading the Dept. of Agriculture’s Forestry Divi- 
sion (1898-1910), and holding a professorship of 
forestry at Yale Univ. (1903-36), where, with his 
brother Amos, he founded the Pinchot School of 
Forestry, He was removed from the Forest Serv- 
ice by President Taft for insubordination in a 
dispute with the Secretary of the interior, R.A. 
Ballinger. Pinchot was Pennsylvania forest com- 
missioner (1919-22), and twice governor of the 
State (1923-27 and 1931-35). In addition to a num- 
ber of books on forestry, Pinchot wrote “To 
the South Seas” (1930) and “Just Fishing Talk” 
(1936). He died Oct. 4, 1946. 

, Pinckney (pink’ni), cHarLes, statesman, born 
in Charleston, S.C., Mar. 9, 1758; died Feb. 22, 
1824. He took up the practice of law in 1779, 
but was elected to the Continental Congress. In 
1778 he was a delegate to the Federal convention 
and served as governor of South Carolina from 
1789 to 1792 and from 1796 to 1798. He was 
elected U.S. Senator as a Democrat in 1797, be- 


came minister to Spain in 1803, and served as 
governor of South Carolina from 1806 to 1808. 
Subsequently he was a member of the state legis- 
lature and later of the national House of Repre- 
sentatives. He advocated a system of free schools 
in his state. Pinckney was a close friend of Presi- 
dent Jefferson. 

Pinckney, CHARLES coTEsworTH, statesman, 
cousin of the above, born in Charleston, S.C., Feb. 
25, 1746; died Aug. 16, 1825. He studied in South 
Carolina and in England, was attorney general of 
the colony of South Carolina, and became a mem- 
ber of its provincial congress in 1775. His efforts 
were favorable to the colonists and he became 
the aide-de-camp of Washington, serving with 
him in that capacity at the Battles of Brandywine 
and Germantown, but soon after took charge of 
a command as colonel. In 1780 he was taken pris- 
oner at the surrender of Charleston and was de- 
tained by the British until the war closed. He was 
a member of the Federal convention in 1787 that 
framed the Constitution of the U.S., and in that 
body opposed making religion a test of qualifica- 
tion for office. President Washington appointed 
him minister to France in 1796, but the French 
Directory refused to receive him, since a war was 
threatened at that time between France and the 
U.S. However, the French agents attempted to 
bribe him and Pinckney made his famous reply, 
“Millions for defense, but not one cent for tribute.” 
He was later appointed major general and was 
the unsuccessful candidate of the Federalist party 
for Vice President in 1800 and for President in 
1804 and 1808. 

Pinckney, tHomas, soldier and diplomat, 
brother of the above, born at Charleston, S.C., 
Oct. 23, 1750; died Nov. 2, 1828. He studied law 
in London, England, and joined the Revolution- 
ary Army on returning to America. At Camden 
he was severely wounded in 1780, and remained 
a prisoner until the close of the war. In 1787 he 
was elected governor of South Carolina and in 
1792 became minister to England. He was sent 
to Spain in 1794 to negotiate a commercial treaty, 
which resulted in concluding, in 1795, the agree- 
ment that navigation on the Mississippi was to be 
free to the U.S. In 1796 he was the Federalist 
candidate for Vice President. Later he served a 
term in Congress and commanded as major gen- 
eral in the War of 1812. At the Battle of Horse- 
shoe Bend he defeated the Creek and Seminole 
Indians. 

Pindar (pin'dar), celebrated Greek lyric poet, 
born near Thebes about 522 8.c.; died in 443 s.c. 
He was descended from a noble family, and 
under the direction of his father developed much 
skill in music, but his talent for poetry caused his 
father to send him to Athens for instruction under 
Lasus of Hermione, founder of an Athenian school 
of poetry. He returned to Thebes in 502 B.C., 
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where he was further instructed by Corinna and 
Myrtis, two famous poetesses of Beeotia, His re- 
markable genius soon attracted the attention of 
many celebrated Hellenic rulers, and he was 
everywhere honored because of his scholarly and 
well-adapted compositions. Among his choral 
songs are a number composed for Alexander I, 
King of Macedonia, Hiero, tyrant of Syracuse, 
and Arcesilaus, King of Cyrene. Most of his life 
was spent at the courts of kings and in witnessing 
festive games, To all of these he devotes atten- 
tion in his poetical works. 

Only fragments of his works, such as "Hymns," 
“Paeans,” "Dithyrambs," “Dirges,” are extant. 
However, his 44 “Epinicia,” odes of victory, are 
preserved in entirety. They recount the victories 
won at the Pythian, Olympian, Isthmian, and 
Nemean games, not only celebrating the achieve- 
ments, but also intermingling choruses and pious 
devotion to the gods. The Athenians held him in 
special esteem, since he showed a particular fond- 
ness for them, who "laid the shining founda- 
tions of freedom." 

Pindar, peter. Sce Wolcott, John. 

Pine (pin), the name popularly applied to any 
tree of the genus Pinus. The trees of this group 
are distinguished by their woody cones and 
numerous two-seeded scales from the spruces, 
larches, firs, cedars, and other trees of the same 
family, but of a different genus. The leaves are 
evergreen and needle-shaped, and vary in length 
from about an inch to more than a foot. They 
grow in small clusters of from one to five, ac- 
cording to the species, and are sheathed at the 
base by thin, chafflike scales. The leaves are so 
shaped at the inner and outer faces that they 
make a solid cylinder when pressed together. 
Pines are practically confined to the Northern 
Hemisphere, where they grow in extensive groves 
in America, Europe, and Asia, but a distinct spe- 
cies is found in the Canary Islands. They thrive 
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most abundantly in the temperate and cold re- 
gions and are rarely found in the Torrid Zone. 
In size they range from mere shrubs to stately 
trees fully 300 ft. high. The pines are found 
mostly in groves and extensive forests. 

The pine forests of the tropical regions are con- 
fined to the elevated mountains, while in the 
northern and colder climates they grow vigor- 
ously at sea level, though those confined to the 
Arctic Zone are mere shrubs. Seventy species 
have been described, of which 35 are native to 
North America, but only a few of these have more 
than local importance for lumbering purposes. 

The white pine and yellow pine are the most 
important of all the American species and are 
found in abundance in the western and south- 
ern regions of the U.S. and northwestward into 
Canada. 

The Western pines number three—two genuine 
white pines—and all are used extensively in the 
construction of buildings and furniture. /daho 
white pine grows most abundantly in the “In- 
land Empire” region of northern Idaho, western 
Montana and eastern Washington. The mature 
trees are from 150 to 180 ft. tall and from 2 to 
4 ft. in diameter. The bark is thin and dark 
grayish in color; needles are about 4 in. long in 
clusters of five, and the slender cones are from 
6 to 12 in. long and have thin scales. Sugar pine, 
second of the genuine white pines, is found only 
in California and southern Oregon, Largest of 
the entire pine family, the trees average 5 ft. in 
diameter, sometimes reaching 12 ft., and tower 
to 250 ft. in height. Cones up to 20 in. and more 
in length hang from the upturned tips of long 
branches and the bark is cinnamon or red-brown 
in color. Ponderosa pine is greatest by volume 
of the Western pines and is found in 12 western 
states, including South Dakota. Trees grow to 
8 ft. in diameter and 200 ft. high but average 
3 to 4 ft. across and 150 ft. or less in height. 
Trunks are straight and bark is yellowish brown. 
Needles grow in clusters of three, usually from 
4 to 6 in. long, and the cones, which require two 
years to mature, are from 3 to 5 in. long. The 
Western pines cover an area of about 110,000,000 
acres on which 630,000,000,000 board feet of tim- 
ber, 340,000,000,000 of it pine, stand. The West- 
ern pines have in common a soft, even texture; 
approximate strength characteristics, and utility 
in all types of construction. 

Northern pine, a genuine white pine, and Nor- 
way pine, a yellow pine, were once abundant in 
the north central U.S. but no longer exist in com- 
mercial sized stands. Another lofty tree, the 
loblolly pine, has long leaves and is widely dis- 
tributed in North America. 

The yellow pine, so-called because of the yel- 
lowish color of its wood and bark, is found in 
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some 19 Southern states from Southern New Jer- 
sey to Texas, and is known in commercial lumber 
markets as Southern pine. There are nine species 
of yellow pine, of which four are of special com- 
mercial value. The others are economically unim- 
portant because they grow in scattered and sparse 
stands, are small in size, and produce only small 
quantities of lumber. The four important spe- 
cies, in the order of their value from the stand- 
point of quality and abundance, are longleaf 
pine (Pinus palustris), shortleaf (P. echinata), 
loblolly pine (P. taeda), and slash pine (P. 
caribaea). 'The preponderance of Southern pine 
production, which annually amounts to about a 
third of the national lumber production in the 
U.S., comes from these species. All of them, plus 
the less popular yellow pine species, are included 
in the term Southern pine. There is more lumber 
produced annually in the U.S. from Southern 
pine than from any other species of wood. The 
pine forests of Europe are most extensive in the 
Alps, the Pyrenees, and the Vosges, and there 
are vast forests in Russia and the Scandinavian 
peninsula. Large forests of pines occur in the 
Himalayas and other sections of Asia. The Scotch 
pine is a native of Western Europe and has been 
naturalized and planted extensively in America as 
an ornamental tree, because of its colorful foliage 
and spreading branches. 

Pineal Gland (pin’é-gl gland) or PINEAL 
Bopy, a conelike mass of tissue found in man 
and most animals. About !4 in. long, it is situ- 
ated at the base of the brain. It is supposed, by 
some, to be the remnant of a third eye; Descartes 
(q.v.) called it the "seat of the soul.” Its actual 
function has not been proven, but there are re- 
ports of sexual overdevelopment in boys in whom 
tumors of this gland have been found. 

Pineapple (pi»'ap'l), the fruit of a tropical 
American plant, Ananas comosus, of the pine- 
apple family. The pineapple fruit consists of a 
large, cone-shaped cluster of fleshy, sterile flow- 
ers arranged in a spiral. The edible part is made 
up of the flowering stem together with the swol- 
len flower parts. The fruiting head is borne on 
an erect stalk, which rises from a circle of spiny 
leaves, 2 ft. or more in length. New plants are 
raised from cuttings of the tuft of leaves which 
tops the fruit or from small branches which arise 
lower down. In wild forms of the pineapple, per- 
fect flowers are produced. The pineapple plant 
is one of the few kinds among hundreds in 
its family which grow in soil, most being air 
plants. 

While a native American plant, pineapples are 
now widely cultivated throughout the tropics. 
The juice of raw pineapples contains a digestive 
ferment which, with that of another tropical 
fruit, papaya, is used for “tenderizing” meats. 

Pine Bluff (pin blùf), county seat of Jefferson 
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County, Arkansas, about 40 m. s.r. of Little Rock. 
It is on the Arkansas River and the Missouri 
Pacific and St. Louis Southwestern R.R.’s. It is 
the center of a rich agricultural region and car- 
ries on an extensive trade in cotton, livestock, 
cereals, and tobacco. Pine Bluff's manufactures 
include flour, lumber products, cotton goods, 
leather, farm machinery, and railroad shops. 
The town is the seat of the Arkansas. Agricul- 
tural, Mechanical, and Normal Coll. Settled by 
French traders in 1819, Pine Bluff was incorpo- 
rated in 1846. Population, 1940, 21,290; in 1950, 
37,162. 

Pinehurst (pin'hórs), a winter resort in 
Moore County, North Carolina, about 63 m. s.w. 
of Raleigh. The community is privately owned 
and is not incorporated. It is well known for its 
golf courses and as winter quarters for race 
horses. Population, 1950, 1,016. 

Pinel (pé-nél’), Philippe, physician, born in 
St-André, Tarn, France, April 20, 1745; died in 
Paris, Oct. 25, 1826. He was educated at the Univ. 
of Toulouse and then went to Paris, where he 
began translating medical treatises. In 1791, how- 
ever, there appeared his own "Traité médico- 
philosophique sur l'aliénation mentale” (“Med- 
ico-Philosophical Treatise on Insanity”), which 
outlined his views on the proper treatment for 
the insane. In the following year, at an asylum 
in Paris, he put his theories into practice. In 
1794 he was made head physician of the Sal- 
pétriére, another Paris asylum. He eventually 
became professor of pathology at the School of 
Medicine at Paris. 

He saw to it that many unnecessary cruelties 
toward the mentally ill were abandoned, insisted 
that they be treated. with. kindness, and he was 
the first to use occupational therapy with mental 
patients. He also anticipated modern psychiatric 
practice by keeping detailed case histories for 
purposes of research. 

Pinero (pi-nér/ó), SIR ARTHUR WING, drama- 
tist, born in London, England, May 24, 1855; 
died there, Nov. 3, 1934. Leaving school at the 
age of ten, he was apprenticed to the law, a pro- 
fession he hated and from which he escaped in 
1874 by becoming an actor. For seven years he 
was on the stage, acting in modern plays and in 
Shakespearean productions and gaining much 
practical stage experience. His first play, “£,200 
A Year,” was produced in 1877 and was followed 
by such successful farces as "The Money Spinner" 
(1880), "The Magistrate" (1885), and "Sweet 
Lavender" (1888). With “The Profligate" (1889), 
Pinero turned to the kind of serious, realistic 
drama for which he is best remembered. In 1893 
he produced his most famous play, "The Second 
Mrs. Tanqueray,” with Mrs. Patrick Campbell 
in the leading role. A drama of marital infidel- 
ity, the play excited considerable discussion; it 
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has been translated into many languages. 

Pines (pinz), iste or, an island of the West 
Indies, situated 30 m. s. of Cuba, in the Caribbean 
Sea, constituting the principal island of the Archi- 
pelago de Los Canarreos. It is 61 m. long by 55 
m. wide. The area is 982 sq. m. The coast has 
several prominent indentations and near its shore 
are numerous smaller islands. It is in effect two 
islands, connected by a marsh. In the northern 
part the surface is diversified by a number of 
mountains and in the southern it is low, flat, and 
sandy, but there are plains of great fertility. It is 
visited as a health resort because of its favorable 
climate and mineral springs. The products in- 
clude tobacco, cattle, cotton, cereals, vegetables, 
and fruits, Excellent forests are abundant, includ- 
ing pine, cedar, mahogany, and other woods. 
Rock-crystal, marble, and other minerals are ob- 
tained in the mountains. The local seat of govern- 
ment is at Nueva Gerona, but it has been a de- 
pendency of the province of Havana, Cuba, for 
many years. Columbus discovered the Isle of 
Pines in 1494. Population, ca. 4,000. 

Pine Tree Flag (pin tré flag), first used in 
New England as an American colonial flag as 
early as 1700. The background of these early flags 
was either a solid red or blue, decorated with a 
representation of a pine tree, around which was 
coiled a serpent; below was the motto, “Don’t 
tread on me,” while above was written “An Ap- 
peal to Heaven.” The pine tree flag, sometimes 
varied and combined with others, was used in 
defiance of the British government. About 1776, 
the pine tree and the second motto were gener- 
ally shown on a white background. The pine tree 
flag was displayed by the earliest American ves- 
sels during the Revolution, but was replaced by 
the official American flag after June 14, 1777. See 
also Flag. 

Ping-Pong (ping’pong). See Table Tennis. 
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Pingree (pin'gré), HAZEN SENTER, manufac- 
turer and politician, born in Denmark, Me., Aug. 
30, 1840; died Oct. 18, 1901. He was the son of 
a poor farmer and worked in a cotton factory. 

In 1862 he enlisted in the Federal Army. 
Immediately after the war he founded the shoe 
firm of Pingree & Smith at Detroit, which became 
one of the largest manufacturing establishments 
of the Northwest. He was elected mayor of De- 
troit as a Republican for four terms. He was gov- 
ernor of Michigan from 1896 to 1900. 

Pink (pink), an extensive genus of plants, 
many of which have long been cultivated in gar- 
dens for their flowers. The numerous species, 
about 300, include both annuals and perennials. 
Florists generally group the pinks into three gen- 
eral classes—the flakes, bizarres, and picotees. A 
familiar species is generally known as the garden 
pink, or peasant'seye. Many species have been 
grown as ornamental plants for ages and have 
been greatly improved by propagation. Those 
most extensively cultivated and best known are 
the garden pink, clove pink, and carnation, while 
the sweet William is sometimes classed with the 
clustered flowering plants of this class. Pinks are 
native to the regions of the Mediterranean, but a 
single species is found in the west central part 
of North America. Those now cultivated in gar- 
dens have been acclimated by importation from 
Europe. E 

Pinkerton (pin’kér-tiin), artan, detective, 
born in Glasgow, Scotland, Aug. 25, 1819; died 
in Chicago, Ill, July 1, 1884. He emigrated to 
Canada in 1840 and later went to Chicago, where 
he became a deputy sheriff. He was appointed a 
detective of the Chicago police department in 
185o, after which he originated the celebrated 
Pinkerton Detective Association. The plot to as- 
sassinate President Lincoln while proceeding to 
Washington was discovered by him, and at the 
beginning of the Civil War he became chief of 
the secret service of the Federal Army. To him 
is due the credit of discovering many secret plots, 
and he broke up the Molly Maguires in Pennsyl- 
vania. He wrote several books, including: “Rail- 
road Forgers and the Detectives,” “Spiritualists 
and the Detectives,” “Gypsies and the Detectives, 
“Spy of the Rebellion,” “Strikes, Communists, 
Tramps, and Detectives,” and “Thirty Years 2 
Detective.” : 

Pink Eye (pink 7), in medicine, a contagious 
conjunctivitis occurring mainly among horses. 
Also, an acute contagious conjunctivitis affecting 
man and frequently occurring in epidemic form 
among children of school age. ] 

Pinnace (pin'as), a large boat carried by ships, 
usually from 28 to 32 ft. in length. It is some- 
what larger than the cutter and smaller than the 
launch, and is operated by sails. The name is 
sometimes applied to a single-masted vessel hav- 
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ing oars or sweeps. A vessel of this class is capable 
of carrying from 60 to 8o tons and is employed by 
some nations for coast defense. 

Pinnipedia (pin-i-pé’di-a), a suborder of car- 
nivorous fin-footed mammals comprising the sea 
lions, walruses, and true seals (q.v.). This sub- 
division of the order Carnivora has a world 
oceanic distribution, though most abundant in the 
colder regions of the Northern and Southern 
Hemispheres, They are adapted for an aquatic 
life but pass part of their existence on the seashore 
or on floating ice and are capable of some progress 
on a solid surface. They are more or less covered 
with hair or fur and are streamlined for a rapid 
motion in the water. Both fore and hind limbs 
are present and modified into finlike flippers for 
swimming. They feed on fish, shellfish, crusta- 
ceans, squid, and in some instances prey on warm- 
blooded animals. Although lacking the actual 
speed of whales and some of the large fish, they 
equal, if they do not surpass, all aquatic forms of 
life in agility. They can dive into boiling surf 
pounding on ragged rocks in a stormy sea with 
perfect safety and can spend months at sea far 
from land. The suborder Pinnipedia is separable 
into three families: Eared seals, including the fur 
seals and sea lions (Otariidae); walruses (Odo- 
benidae); and the hair or true seals (Phocidae). 

Pinochle (pé’nitk’), a card game played by 
two, three, or four players. The deck consists of 
48 cards, being two each of all bridge colors and 
suits above the eight. The game was invented in 
America in the 19th century, and was probably 
designed as a modification of the older bezique. 

Pinto (pén’té), ALEXANDRE sERPA, soldier and 
traveler, born in Douro, Portugal, Apr. 20, 1846; 
died Dec. 28, 1900. He received his education at 
the Royal Military Coll., Lisbon, and soon after 
entered the Portuguese army in South Africa. He 
took part in the Zambezi War in 1869 and in 
1877 entered upon an expedition to cross Africa 
from Benguela to Durban, reaching the latter 
place in 1879. The following year he became aide- 
de-camp to the King of Portugal and subsequently 
made a number of exploring expeditions through 
Southern Africa. He published “How I Crossed 
Africa" and was fittingly honored by many scien- 
tific and geographical societies. 

Pinturicchio (pén-t00-rék’ké-6), BERNARDINO, 
Painter, born in Perugia, Italy, in 1454; died in 
1513. He studied under Fiorenzo di Lorenzo and 
for some time was associated with Pietro Peru- 
gino. As a decorative artist he excelled and his 
Portraits and historical paintings are generally 
admired. He painted some frescoes in the Sistine 
Chapel and the Borgia apartments of the Vatican, 
and planned a number of architectural structures 
in Rome. He executed noted portraits of Isabella 
the Catholic, Pius II, and Innocent VIII. His most 
famous work is the “History of Pius II,” painted 
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in 10 compartments in the library at Siena, in 
which he was assisted by Raphael. 

Pinza (pin’zd), ezio, singer, born in Rome 
Italy, May 18, 1892; died in Stamford, Conn., 
May 9, 1957. Educated in Ravenna and at the 
Conservatory of Bologna, he made his debut as a 
basso in Rome in 1919. Successful in opera and 
concert in Europe, he came (1926) to the U.S., 
where he sang with the San Francisco, Chicago, 
St. Louis, and New York Metropolitan opera 
companies. Pinza, who was acclaimed for the 
dramatic spirit and consistently high quality of 
his performances in a wide variety of operatic 
roles, appeared (1949 et seq.) on Broadway and in 
television and motion pictures with much success. 

Pinzon (pén-thdn’), martin ALoNso, Spanish 
navigator, born in Palos, Andalusia, about the 
middle of the 15th century. As commander of the 
Pinta he took part in the voyage of Christopher 
Columbus (1492). It was on his suggestion that 
Columbus changed his course from due west to 
southwest and arrived at San Salvador, in the 
Bahamas (Oct. 12, 1492). Pinzon then sailed 
alone and discovered Haiti (Dec. 6, 1492), later 
rejoining Columbus. 

Pipal (pé'pil). See Bo Tree. 

Pipe (pip), an apparatus used by smokers of 
tobacco and other narcotics. It has two essential 
parts, the bowl and the stem. The former is the 
receptacle in which the substance is burned and 
the latter serves to draw the smoke into the mouth. 
Many kinds of pipes are in use and the materials 
from which they are made differ greatly, but 
usually clay or wood is used in constructing the 
cheaper grades. The finest pipes are made of 
meerschaum, a kind of compact magnesium stone, 
and of carved briar wood. Pipestems are usually 
made of different material from the bowls, in 
many cases of wood, bone, ivory, or amber and 
usually these materials form the mouthpieces. 
Most pipes in common use have stems of hard 
rubber, sometimes called vulcanite. The Ameri- 
can Indians made pipes of baked clay and soap- 
stone and in most cases made the stems of wood, 
Pipes made wholly of baked clay were of fre- 
quent manufacture among primitive peoples. 
Many of the relics found with the remains of 
the moundbuilders include such pipes. 

Pipe, an artificial tube or conduit used to con- 
vey liquids, such as gas, steam, water, and pe- 
troleum. A variety of materials are used in the 
construction of pipes, but they consist principally 
of lead, iron, brass, copper, gutta-percha, and 
clays. In size they differ greatly, ranging from 1 
in. to 5 ft. in diameter, though the larger sizes are 
principally of vitrified clays. Lead pipes are usually 
small and are employed chiefly for conveying 
water or steam for short distances. Mains used in 
waterworks are largely of iron, while sewage and 
drainage are conducted through pipes or tiles 
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made of a specially hard clay called fire clay. 

Petroleum oil and natural gas are conveyed 
great distances through pipe lines and often un- 
der high pressures, though sometimes by the 
force of gravitation. The first line of this kind 
in America was constructed about 1875 from the 
oil fields in Pennsylvania to Pittsburgh, the pipes 
having a diameter of 4 in. and the lines a length 
of 55 m. A line was soon after built from Beau- 
mont to the refineries at Port Arthur, Tex., and 
later a line was constructed from the oil fields of 
Oklahoma to the refineries at Port Arthur. Many 
of these lines are extensive. An 8 in. pipe line 
from Lima, O., to Chicago has a length of 205 m. 
The line from Olean to the Atlantic coast city 
of Bayonne, N.J., is over 300 m. long, while the 
one from Colgrove to Philadelphia has a length 
of 235 m. In 1925 there were about 50,000 m. of 
pipe lines for transporting gas and mineral oils 
in the U.S. Similar lines are utilized in Canada, 
Italy, Russia, Iran, Iraq, and other countries. 

In July 1943, a 1,450 m. pipe line, known 
as the "Big Inch," was completed, enabling the 
pumping of oil from the southwestern oil fields 
to the east coast. The 24 in. seamless steel tubes 
run underground from Longview, Tex, to 
Phoenixville, Pa., with 20 in. branch lines to 
both New York City and to Philadelphia, Pa. Its 
delivery capacity averages 300,000 barrels of oil 
per day at the rate of 100 m. distance per day. 
Other Texas-East Coast pipe lines have been 
projected and some completed; among the latter 
is the 20 in. products line (also called the "Little 
Big Inch") from Baytown (Houston), Tex., to 
Linden, N.J. (Mar. 1944). Throughout most of 
its 1,475 m. route this pipe line runs parallel to 
the “Big Inch." 

Pipes of this kind are made of iron, commonly 
in 18 ft. lengths. Most of them are welded, but in 
some cases a dresser coupling is used. The sec- 
tions are usually laid 2 ft. below the surface and 
the oil or gas is pumped through the lines. Where 
they cross hills and mountains, as is frequently 
the case, pumps of the high pressure, condensed 
compound type are required. 

Pipefish (pip'fish), the name of a genus of 

ishes common to the warmer seas, but sometimes 
entering the adjacent fresh waters. These animals 
are peculiar for their tubular snout and long, 
slender body, which is covered with closely fitted 
bony plates. Adults attain a length of 3 ft., but 
the body is very thin and slender. About 150 
species have been described, including several 
that are only a few inches in length. These ani- 
mals are related to the sea horse, which they 
resemble in that the male has a brood pouch on 
the ventral side of the tail. In this pouch the young 
are carried for some time after they have been 
hatched, and return to it during danger even 
when they are of considerable size. Some of the 
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species spend much of their time with the head 
downward in the water, stirring the sand with 
their snout, which they do most frequently among 
the blades of eelgrass. See Hippocampus. 

Pipit (pip'it), or TITLARK, a group of birds 
classed with the perchers. In many respects they 
resemble the lark. Many species have been de- 
scribed and some are widely distributed. The two 
species common to North America are the prairie 
lark and the American titlark, both of which 
sing while pursuing a circuitous flght through the 
air. The best known species of Europe are the 
rock, sea, and field pipits, but closely allied birds 
are common to many parts of Asia and Africa. 
They nest on the ground and are easily dis- 
tinguished by their simple and clear song. 

Pippin (pip’in), Horace, Negro painter, born 
Feb. 22, 1888, in West Chester, Pa., died July 6, 
1946. He did not paint until 1931, at which time 
he began to work under the double handicap of 
never having had any instruction and of having 
sustained an injury to his right shoulder during 
World War I, so that he was forced to support 
his right arm with his left while he painted. He 
did not finish his first painting, "The End of the 
War—Starting Home" until 1934, but by 1937 
he had progressed enough to have a one-man show 
in West Chester. In the following year, the 
Museum of Modern Art exhibited some of his 
work and thereafter his paintings were shown 
frequently in galleries and museums until his 
death. Pippin had an unsophisticated approach, 
a solid primitivity, and his scenes, mostly de- 
picting Negroes, were painted in bright colors 
and in always interesting compositional arrange- 
ments. 

Piqua (pik’wa), a city in Miami County, 
Ohio, on the Miami River, 87 m. n. of Cincinnati. 
Tt is on several surfaced highways, on the Penn- 
sylvania and the Baltimore & Ohio R.R.’s, and 
on the Miami & Erie Canal. The principal build- 
ings include the city hall, the Schmidlapp Library, 
and many churches. Among the manufactures are 
flour, underwear, corrugated iron, hardware, 
furniture, woolen goods, and linseed oil. The sur- 
rounding country is devoted to agriculture, par- 
ticularly to dairy farming. Population, 1940, 
16,049; iN 1950, 17,447. 

Piquet (pé-két’), a game of cards for two 
players, using a pack of 32 (the regular pack 
of 52 with the 2's to 6's inclusive deleted). 
Each player receives 12 cards. The first player 
must discard 1 to 5 cards and draw replacements 
from the 8 cards left after the deal. The second 
player may draw any or all of the cards not taken 
by his opponent. , 

Points are scored by having the best long suit, 
the highest four-of-a-kind, the highest or long- 
est sequence in suit, or carte blanche (no face 
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card); by winning tricks; by taking the major- 
ity or all of the tricks. There are bonuses (pic 
and repic) for scoring 30 in a deal before the 
opponent scores at all. The game is 100 points, 
whence the name Ze cent, anglicized in Shake- 
speare and elsewhere as Sant, Saunt, or Saint. 
The name Piquet is found rendered as Picket 
or Pickett. The game was ancient in 1535, when 
Rabelais listed it among the games known to 
Gargantua, Legend ascribes the origin of piquet 
to the period of Charles VI of France (1380- 
1422). 

Piracy (pira-sy), robbery committed on the 
high seas, similar to brigandage on land. Since 
piracy is considered a crime against mankind, it 
may be punished by international law in a com- 
petent court of any nation. All nations give to in- 
dividuals the right to pursue and to capture 
pirates. There is, however, a stipulation against 
killing pirates without a trial, conducted by a 
properly constituted tribunal. The pirate is dis- 
tinguished from the privateer (q.v.) in that the 
pirate does not hold a commission from any na- 
tion. Indeed, he raids the ships of all nations. 
Occasionally, acts of privateers have been char- 
acterized by piracy. For example, the sinking of 
merchant ships by German submarines during 
World War I was described by many as piracy, 
even though the acts were carried out under 
the authority of a national state. As a result, 
the Washington Treaties (1921-22) held that 
any ille, visit and search of merchant ships 
by an individual in the service of any nation 
constituted piracy. 

Piracy has flourished during periods of war 
and unrest, when navies have been deployed 
from their usual task of patrolling the commer- 
cial sea routes. Pirates typically have based their 
activities along popular trade routes, preferably 
on an archipelago, which provides an excellent 
lookout and defense station. Accounts of piracy 
and of daring deeds of highway robbery on the 
high seas have come down to us in legends, folk- 
tales, and histories from ancient times. 

The Phoenician colonists regarded piracy as an 
honorable occupation and made it a prolific source 
of profit. This was likewise the view taken by 
the early Grecians and Romans. Great bands of 
pirates had their seat for centuries in various 
regions bordering on the Mediterranean. Pompey 
was given command of a large military and naval 
force by the Roman government for the purpose 
of subduing the pirates who infested the sections 
adjacent to Rome. The Northmen, however, 
were the most noted pirates of Europe; they 
commanded the northwestern coasts from the 
7th to the 11th centuries, It was partly for pro- 
tection against the sea rovers that the Hanseatic 
League was formed by European cities. 

During the 17th and 18th centuries, the un 
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charted islands and bays of the West Indies har- 
bored an infamous association of pirates known 
as the buccaneers. Led by such notorious out- 
laws as Sir Henry Morgan and Edward Teach, 
sometimes called Blackbeard, the buccaneers 
plundered the Spanish colonies in the Caribbean 
and along the coasts of South America, and 
preyed upon Spanish trading vessels. The bucca- 
neers found markets for much of their stolen 
goods in the American colonies. 

The rise of national navies led to the decline 
of piracy, The West Indian pirates were finally 
subdued ca. 1816, as were the Barbary corsairs, 
who destroyed the ports of Algiers, Tunis, and 
Tripoli. 

Piraeus (pi-ré’iis), a chief seaport of Greece, 
situated 5 m. s.w. of Athens. The site is on a 
peninsula of the same name and on the shore of 
a harbor formed by the Saronic Gulf. Phalerum 
was originally the port of Athens, but as early as 
493 ».c. Themistocles recognized the advantages 
of Piraeus and began to fortify it. The city proper 
was probably laid out about a half century later 
by the architect. Hippodamus of Miletus. The 
Romans under Sulla destroyed the city in 86 n.c., 
and during the long possession by Turkey Piraeus 
was a mass of ruins. Modern Piraeus, dating 
from the early 1830's, developed extensive manu- 
factures and an important foreign trade and is 
today the third largest city of Greece. It is con- 
nected with Athens by a railway and a paved 
highway. The city was heavily damaged by Ger- 
man air raids in 1941 but has since been rebuilt. 
Population, 1951, 184,980. 

Pirandello (pé-rdn-dél’lé), Luici, playwright 
E Et 
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and novelist, born in Sicily, Italy, June 28, 1867; 
died Dec. 10, 1936. He began to write poetry at 
the age of 16. He studied philology at the Univ. 
of Bonn, Germany, where he received his Ph.D. 
in 1891. Living near Rome, he published his first 
collection of short stories, “Amori Senza Amore" 
(“Love Without Love”), in 1893, and here, as 
well as in the novels which followed soon after, 
he displayed his deep interest in his native Sicily. 
Later, chiefly because of his own domestic prob- 
lems, he bécame interested in the psychological, 
and adopted a tendency to look upon the darker 
side of life. His fame became great outside Italy, 
but it was not until after World War I that his 
native land finally gave him recognition. By that 
time, he had written not only his best novels, 
“The Late Mattia Pascal” and “The Old and the 
Young,” but also his first play, “Right You Are 
if You Think You Are,” which achieved great 
European success immediately after its premiere 
in 1916. He followed this with such interesting 
plays as “Henry V,” “Six Characters in Search 
of an Author,” “As You Desire Me,” and “To- 
night We Improvise.” In his plays, Pirandello 
combined an acid humor with philosophical con- 
templation about reality and imagination, and a 
strongly introspective attitude. In 1934 he re- 
ceived the Nobel Prize for literature with the 
consent of Mussolini, who had refused to permit 
the philosopher, Benedetto Croce, to receive this 
high award. 

Pisa (pé’sa), a city of Italy, capital of a prov- 
ince of the same name, on the Arno River, 44 m. 
w. of Florence, well connected with it and with 
other cities by an extensive railway system. 

Pisa was founded by the Etruscans, but later 
became a part of Rome. Roman occupation dates 
from the and century ».c., but it retained its own 
municipal government for many years. Reminis- 
cent of this period of antiquity are the so-called 
"Bagni di Nerone," a few remnants from the 
thermae of the Imperial era. In the 11th century 
it was organized as a republic. It developed, in 
strongest competition with Genoa and Venice, 
into one of the foremost seaports and commercial 
centers in the Mediterranean area. The German 
emperors governed it after the fall of the republic. 
At this time it had 150,000 inhabitants, but it 
gradually fell into decay. The decline was due 
to the extended contentions between the Guelphs 
and the Ghibellines, and at one time its inhabi- 
tants numbered less than 10,000. It was made a 
part of the kingdom of Italy, along with the re- 
mainder of Tuscany, in 1860. Once a city of great 
wealth and renown, it still contains a number of 
evidences of its former prosperity. 

Among the most noteworthy buildings is the 
cathedral, dating from the 11th century, enlarged 
in the rath century into a five-nave basilica with 
an interior length of more than 310 ft. and a 
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breadth of 252 ft. The intersection of nave and 
transept is crowned by a great cupola. The in- 
terior is rich in fine sculptures, tombs, paintings, 
etc, One side of the transept is decorated by the 
famous bronze doors with reliefs by Giovanni da 
Bologna. Close to the cathedral is the baptistery 
with the well-known hexagonal sculptured pulpit 
of Niccola Pisano (1260). Also nearby is the 
famous “Leaning Tower,” built from the 12th 
to the 14th centuries, with a total height of 179 ft, 
deviating from the perpendicular by more than 
16 ft. The three above-mentioned buildings form 
a great architectural unit, all characterized by 
the same outside pattern: white marble with hori- 
zontal greenish-black stripes. The Campo Santo, 
a famous cemetery, encloses the space surround- 
ing the cathedral toward the north. Closed toward 
the outside, it is a cloisterlike quadrangular court- 
yard of a typically Tuscan Gothic style. One of 
its great art treasures was the famous fresco, 
“Triumph of Death,” unfortunately completely 
destroyed during World War II. It was the work 
of an anonymous 14th-century painter, conveying 
social significance in a modern sense through its 
realistic interpretation. 

Besides these four main attractions of old Pisa, 
the rsth-century university with its precious 
library, as well as its museum, and many churches, 
are noteworthy. Population, ca. 70,000. See also 
Italy. 

Pisanello (pé-za-nél'lo) (antonio di Puccio 
pisano), Italian painter of the Veronese school, 
born ca. 1395, at Pisa, Italy; died ca. 1455, prob- 
ably in Rome. He worked mostly in northern 
Italy. His style clearly shows its derivation from 
that of Gentile de Fabriano, but the miniaturelike 
delicacy of his panels suggests the tender, but 
nonetheless colorful, works of the late medieval 
school of Burgundy and Brabant. He was also 
an excellent draftsman and many drawings show, 
even better than his paintings, his observant love 
for nature, flowers, and animals, Unfortunately, 
few paintings of Pisanello’s have survived. 

Pisano (pézá'nó), niccoxa, sculptor, born 
ca, 1206 at Lucca, Italy; died ca. 1278. First o 
the great pre-Renaissance artists, he was reputedly 
an architect as well as a sculptor. The most 
famous of his works are the pulpit of the bap- 
tistery at Pisa, with its remarkable bas-reliefs of 
Christ's life (1260), the octagonal pulpit in Siena 
Cathedral (1268), and his Arch of St. Dominic 
in the Cathedral of St. Dominic at Bologna 
(1267). He also executed sculpture on the foun- 
tains of Perugia. f 

Pisces (pi/zz), the 12th sign of the zodiac, 
which is entered by the sun on Feb. 20. Formerly 
it corresponded to the constellation of Pisces (the 
fishes), but the constellation is now mostly in the 
sign Aries, owing to the precession of the equi- 
noxes. It contains no prominent stars, but includes 
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a number of interesting double stars. See Zodiac. 

Pisces, in zoology, a class of animals having 
vertebrae, including all fishes. 

Pisciculture (pis'i-kul-chiir). See Fish Culture. 

Pisidia (pi-sid'i-à), an ancient country of Asia 
Minor, which occupied a region north of Pam- 
phylia. The northern boundary was formed by 
Phrygia. The surface of this region is mountain- 
ous, including the loftiest ranges of the Taurus 
Mts. It is drained by the Cestus and Eurymedon 
Rivers, and contains a fresh-water lake about 30 m. 
long. The lake and rivers are noted for their fish- 
cries. The inhabitants were long noted for their 
mountaineers, who resisted with great energy the 
encroachments and incursions of foreigners. 
Xenophon mentions the Pisidians in his “Ana- 
basis,” and subsequently they were referred to 
by the leading Greek historians. Alexander the 
Great came in contact with them when conquer- 
ing Western Asia, but the Romans completely 
crushed their power and made them a part of 
the imperial territory. Their most noted cities 
included Antioch, Termessus, Selge, and Saga- 
lassus, The sites of these cities have yielded many 
remarkable relics. 

Pisistratus (pi-sis‘tra-tits), tyrant of Athens, 
born about 612 n.c.; died about 527 ».c. He was 
the son of Hippocrates and in his early political 
life supported the policy of Solon. Later he be- 
came allied with one of the three parties of Attica, 
becoming its recognized head, his wealth and 
scholarly eloquence making him one of the most 
influential leaders of his time. It is claimed that, 
after a violent dispute with Megacles in the public 
assembly, he came to the market place with self- 
inflicted wounds, which he pretended were re- 
ceived from political opponents. The people be- 
came indignant at the apparent ill treatment and 
placed a guard for his protection. This guard was 
skillfully increased until he was able to control 
the city and in 560 ».c. Megacles fled, but Solon 
remained at Athens and continued to oppose the 
dictatorial policy of Pisistratus. 

Although termed a tyrant, he was by no means 
oppressive, but enforced the laws of Solon and 
provided for the material welfare of the city. 
After six years he was compelled to surrender 
his authority, but he succeeded in making himself 
master of the city a second time by the aid of 
Thebes and Argos. After five years he was again 
driven from Athens only to return after a short 
time. The rule of Pisistratus is noted for the 
erection of many public buildings and the estab- 
lishment of libraries. He made ample provisions 
for the employment and support of the poor. He 
is credited with the collection of the poems of 
Homer, though the earlier authorities do not 
make mention of this, His country enjoyed greater 
prosperity and longer peace during his reign 
than in a majority of the administrations. In the 
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latter part of his reign he conquered Naxos, His 
sons succeeded him. 

Pissarro (pé-sà-ró"), cxwirte, painter, born 
at St. Thomas in the Antilles, in 1830; died in 
1903. Because of his later residence in France and 
the style of his work he is definitely a French 
artist. Notably a landscape painter, he was at 
first influenced by the famous Barbizon school 
of painters, such as Millet and Corot. Later, how- 
ever, his preoccupation with the effects of light 
on objects and with the impressions subtly re- 
ceived through atmosphere and color of a scene 
led him to align himself with the then modern 
Impressionistic school, including Renoir, Monet, 
Degas, etc. For a short time, around 1875, he 
followed the technique of the Pointillists—those 
artists who dissolved the surface into individual 
dots (points), led by Georges Seurat (q.v.), but 
soon came back to a broader style of painting 
although vibrant and diffuse in catching the 
light. Pissarro canvases hang in all the principal 
galleries of Europe and America. 

Pistachio (pis-ti’shi-6), or pistacia, a tree 
about 20 ft. in height, indigenous to Syria and 
Persia, and cultivated in the south of Europe 
and North Africa. Its nuts are widely used for 
culinary purposes, as is the oil which is a product 
of the nut. 

Pistol (pist'l). See Revolver. 

Pitcairn (pifkdrn), youn, soldier, born in 
Fifeshire, Scotland, in 1740; died in 1775, He 
entered the military service and was rapidly pro- 
moted, being made a captain in 1765 and a major 
in 1771. For some time he was stationed at Boston 
under Gen. Gage, who sent him to Concord in 
1775 to destroy the military stores, However, he 
was confronted by minutemen at Lexington, who 
refused to disperse at the order of the British, 
when the soldiers fired and killed seven Ameri- 
cans. There has been an extended dispute as to 
which fired the first shot, though Major Pitcairn 
maintained that the soldiers were first fired upon 
by the colonists. On June 17, 1775, in the Battle of 
Bunker Hill, he was mortally wounded. 

Pitcairn Island, an island of the South Pacific 
Ocean, situated between Australia and South 
America, in the southeastern part of the Poly- 
nesian Archipelago. It is about 1 m. wide and 
2% m. long. The surface is fertile, though the 
coasts are high and rocky, and there is an abun- 
dance of timber. This island, first yisited by Car- 
teret in 1667, is of itself unimportant, but it is 
celebrated on account of its becoming the dwell- 
ing place of a number of mutincers. In 1789 the 
British ship Bounty was sent from India to the 
West Indies, but when it reached Tahiti, one of 
the Caroline Islands, where a supply of breadfruit 
trees was to be gathered, the season for taking 
them had not arrived. For two months the crew 
was idle and during this time became demoralized 
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and soon after mutinied. The captain and those 
who would not join them were put off in a boat 
and set adrift on the ocean. After 46 days they 
reached inhabited land. However, the mutineers 
returned to Tahiti and nine of these with a num- 
ber of native men and women sailed from Tahiti 
in 1790 and formed a settlement on Pitcairn 
Island, which was then uninhabited. 

An Englishman named Alexander Smith 
changed his name to John Adams, and became 
recognized as the leader of the little colony. 
Several of the Tahitians were murdered as the 
result of quarrels, but the others remained 
on the island. It was thought that the Bounty 
and its occupants had been lost at sea until, 
in 1808; Capt. Folger with the American ship 
Topaz discovered them, but Adams was the 
only one of the mutineers who was then alive. 
However, there were a large number of fine 
farms and houses on the island, and the descend- 
ants of the mutineers had advanced remarkably 
in educational and industrial arts. A British ves- 
sel visited the island in 1831, when the inhabi- 
tants numbered 87, and in the same year trans- 
ferred them to Tahiti, but they returned to Pit- 
cairn within a year, In 1856 they numbered 194, 
and it was found that the island was too small 
to support that number. They were accordingly 
removed to Norfolk Island, but about 40 soon 
returned. A British colony under the jurisdiction 
of the High Commissioner for the Western Pa- 
cific, it has a population of about 140. 

It has attracted the attention of various writers, 
notably Mark Twain in “Following the Equator,” 
Nordhoff and Hall in “Mutiny on the Bounty,” 
and Amasa Delano in “Voyages and Travels.” 

Pitch (pich), a product obtained by boiling tar 
until the volatile naphtha is driven off. It may 
be obtained from wood and coal tar, stearine 
residue, bone tar, and petroleum, Pitch has a 
dark color and brilliant luster and is a solid at 
ordinary temperatures. It is used extensively for 
closing up seams in shipbuilding, for keeping 
wood from decay and iron from rusting when 
exposed to the weather, and for making artificial 
asphalt. A grade produced in Finland is called 
Burgundy pitch and has medical properties. The 
term mineral pitch is sometimes applied to asphalt. 

Pitchblende (pich’blénd), a mineral, source 
of uranium and radium. See Uranium. See also 
color plate, Minerals and Strategic Ores, in Vol- 
ume IX. 

Pitcher (pich’ér), MOLLY (MARY LUDWIG HAYS 
MCCAULEY), American Revolutionary heroine, 
born near Trenton, N.J., Oct. 13, 1754; died in 
Carlisle, Pa., Jan. 22, 1832. She accompanied her 
first husband, John Hays, to the battle of Mon- 
mouth (June 28, 1778) and won the nickname 
of Molly Pitcher for her willingness in bringing 
water to the thirsty and wounded. When her 


husband was overcome by the heat of the day, 
she continued to fire his cannon throughout the 
battle. Hays died in 1789, and she later married 
George McCauley. The Pennsylvania Assembly 
granted her an annuity for her valor in 1822. 

Pitcher Plants (plants), a group of plants 
which have their leaves or petioles formed like 
pitchers, in which more or less fluid is stored. 
Botanists classify them into two general divisions, 
known as the American and East Indian pitcher 
plant families. The American pitcher plants (ge- 
nus Sarracenia) include five or six species, found 
mostly in the eastern part of the U.S., California, 
and Canada. The East Indian pitcher plants 
(genus Nepenthes) include a large number of 
species and are found widely distributed in 
Australia, the East Indies, and southern Asia. 
They arc inclined to be shrubby and often climb- 
ing. They grow best in low or swampy regions. 
Each leaf is prolonged and forms a cuplike vessel 
resembling a pitcher, and over the top extends 
a lid that may be regarded the true leaf blade. 
The plant secretes the fluid. This fluid attracts 
insects, such as flies and beetles, and they are 
often found drowned in it. Darwin classed these 
plants among the insectivorous, for the reason that 
the drowned insects are dissolved and absorbed 
by the plants as nutritious matter. Pitcher plants 
are cultivated to some extent as a curiosity. 

Pith (pith), the cylinder of soft, spongy tissue 
in the center of the stems or branches of exoge- 
nous plants. The stems of young plants are com- 
posed entirely of pith and bark, but later the 
woody fiber develops, and the pith is reduced 
until it forms only a small part of the stem. Pith 
is composed of cellular tissue, which in young 
plants contains starch. Later the pith may dis- 
appear, leaving a hollow space. YA 

Pithecanthropus Erectus (pith-2-kan-thro- 
pts é-rék/tis) or JAVA MAN, one of the oldest 
known forms of primitive man, believed to have 
lived almost 500,000 years ago. A skull of the 
species was found in 1891-92 by Eugène Dubois 
of Holland, in the dry bed of the Solo River in 
central Java. From 1936 to 1941 several more 
skulls were found in the same area. Java man ha 
a profile like an ape's, with a very low forehead 
and undeveloped chin. His brain had a capacity 
of 900 to 1,000 cu. cm., larger than any known 
ape's but smaller than any normal modern man's. 
See Peking Man; Prehistory. 

Pitman (pit’mgn), senn, artist and stenog- 
rapher, born in Trowbridge, England, July 24 
1822; died in Cincinnati, Ohio, Dec. 28, 1910. 
A brother of Sir Isaac Pitman (q.v.), inventor 
of the Pitman shorthand system, he came to the 
U.S. in 1853, settling in Cincinnati, and became 
interested in the publication of textbooks on short- 
hand, From 1862 to 1865 he served as official 
reporter for the government. He became con- 
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nected with the Cincinnati School of Design as 
a teacher of descriptive art in 1873, originated 
what became known as the Pitman School of 
Wood Carving, and produced many wood carv- 
ings and naturalistic designs in wood sculpture. 
He published “History of Shorthand” and “Life 
of Sir Isaac Pitman.” 

Pitman, sm isaac, educator and inventor of 
the Pitman system of shorthand writing, born 
in Trowbridge, England, Jan. 4, 1813; died Jan. 
22, 1897. He obtained his education at the Nor- 
mal Coll under the direction of the British 
Foreign School Society. In 1832 he became a 
teacher at Barton-on-Humber, and subsequently 
taught at Wotton-under-Edge. In 1839 he re- 
moved to Bath, where he organized the Phonetic 
Society, and later established a printing office to 
publish the textbooks on shorthand used in his 
work. He established the PAonetic Journal, a 
periodical devoted to reforms in writing and 
spelling, and published a large number of manuals 
and textbooks on the Pitman system of shorthand 
which is used by many reporters. It has been 
adapted for use in many languages. Queen Vic- 
toria knighted him in 1894. His most important 
publications include "Writing by Sound" and 
"Phonographic Reporter's Companion." See also 
Shorthand. 

Pitt (pit), wiztiAM, Earl of Chatham, orator 
and statesman, born in Westminster, England, 
Nov. 15, 1708; died May 11, 1778. He was the 
son of Robert Pitt, a country gentleman, studied 
at Eton and Oxford, and after being graduated 
made an extensive tour of Europe. In 1735 he was 
elected to Parliament, where he supported Fred- 
erick, Prince of Wales, in opposition to the king 
and Walpole (q.v.), the latter being minister at 
that time, and helped to bring about Walpole's 
defeat in 1742. His aggressive attitude induced the 
government to deprive him of his office in 1775, 
when he attacked the government, but his ability 
and eloquence caused his influence in public af- 
fairs to increase steadily. In 1756-57, as secretary 
of state and leader of the House of Commons, 


he was virtually prime minister. Dismissed in 
1757, the year after the beginning of the Seven 
Years’ War, for his opposition to the king’s for- 
eign policy, he was immediately recalled, and 
during the four years of his ministry Great Britian 
attained many of its greatest achievements. The 
forces of France were defeated everywhere—on 
the Rhine, in India, in Canada, and in Africa, 
Pitt was the director of all the great move- 
ments of the military and naval forces, and to 
him may be attributed in a large measure the 
winning of both India and Canada. He opposed 
the tax act proposed by Parliament, on the ground 
that taxation should not be imposed upon any 
colony without representation, but later he modi- 
fied his view and vigorously opposed those wish- 
ing to grant independence to the colonies. At 
the accession of George III he resigned his office, 
but continued to exercise much influence in the 
government, both domestic and foreign. Pitt was 
one of the most aggressive English statesmen 
opposing American independence, and, when a 
treaty was made between the American colonies 
and France, he looked upon proposals of peace 
as overtures to prostrate Britain before the Bour- 
bons of France. His last noted speech before the 
House of Lords was in opposition to making peace 
with the colonies and the acknowledgment of the 
independence of the U.S. Four days later he died 
at Hayes. He was buried in Westminster Abbey, 
where a statue commemorates him. In 1766 he 
was made Viscount Pitt and Earl of Chatham. 
Greatly admired by the British people, he was 
popularly known as the “Great Commoner.” 
Pitt, william, called “the Younger Pitt,” 
statesman, born at Hayes, Kent, England, May 
28, 1759; died in London, Jan. 23, 1806. The 
second son of William Pitt (q.v.), Earl of 
Chatham, he received his early education at home, 
showing an unusual capacity for mathematics and 
ancient languages. He took his formal education 
at Cambridge and was admitted to the bar in 1780. 
In the same year, after a tour of the Continent, 
he stood as candidate for Parliament from the 
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Much of the stimulus to the development of mod- 
ern philosophy has come from the rise of the 
Physical sciences in the 15th and 16th centuries, 
because of the apparent incongruity between their 
conclusions and those of tradition and common 
sense, In conseguence, modern philosophers have 
been intensely preoccupied with the nature of 
knowledge and the grounds of intellectual certi- 
tude, One influential school, often designated as 
Rationalism and made to include such diverse 
philosophies as those of Descartes, Benedict 
Spinoza (1632-77), and Leibnitz (1646-1716), 
maintained that man’s reason is capable of 
achieving indubitable truth about existence, but 
without the support of experiment and sensory 
observation. Another influential school of thought, 
designated as Empiricism and including such 
representative thinkers as John Locke ( 1632- 
1714), David Hume (1711-76), and John Stuart 
Mill (1806-73), claimed that, on the contrary, 
reason alone could establish no necessary truths 
about matters of fact; and various attempts were 
made to show that all knowledge is derived from 
experience, and grounded upon the facts of sen- 
sory observation. A third school, initiated by 
Immanuel Kant (1724-1804) and called Critical 
Idealism, maintained that the absolutely univer- 
sal and necessary truths we do Possess are sim- 
ply the expression of the mind's legislative activity 
to which all intelligible experience must conform. 
A good deal of contemporary philosophy is a 
variant upon one or more of these different con- 
ceptions concerning the nature and sources of 
knowledge. 

The period following Kant is distinguished by 
a large variety of ambitious philosophic systems 
which cannot be conveniently brought under any 
simple scheme of classification. In the main, 19th- 
century philosophy was an attempt to adjust the 
conflicting claims of the natural and social 
Sciences, and to reconcile the findings of the 
former with the facts of moral and religious ex- 
perience. Concern with the functions and history 
of various social institutions looms large in Hegel's 
system of Absolute Idealism. In it he tried to 
demonstrate the inherent rational character of 
reality, and to show that human societies develop 
in the direction of Progressively more integrated 
and complete social structures; and similar views 
are found expressed in the writings of the Eng- 
lish Hegelians Thomas Hill Green and Bernard 
Bosanquet, as well as by the Italian thinker Bene- 
detto Croce. The idea of Necessary progress 
through evolution was given a wide publicity by 
Herbert Spencer, whose philosophy was influ- 
enced not only by Darwin's theory of organic 
evolution, but also by the post-Kantian version 
of Neo-Platonism developed by the German 
Friedrich Schelling. The central ideas of Kant 
were employed:by Arthur Schopenhauer in con- 
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structing a fundamentally pessimistic conception 
of the basic nature of things. Friedrich Nietzsche, 
in turn building on Schopenhauer, used certain 
features of the latter’s philosophy to affirm the 
joys of life and heroic effort. 

The present century has to its credit a num- 
ber of important and influential philosophical 
movements. Among them are Pragmatism (q.v.), 
developed largely by the Americans William 
James and John Dewey, according to which ideas 
are instruments or plans for action, to be tested 
by their adequacy in solving the concrete prob- 
lems of men. The Frenchman Henri Bergson won 
a large international following for his doctrine 
that the intellect is primarily a practical organ 
which cannot faithfully grasp the intimate char- 
acter of real change or process, a task for which 
a peculiar faculty of intuition is alone competent, 
In Germany a highly technical system of thought 
known as Phenomenology (q.v.) was originated 
by Edmund Husserl, and later developed by 
Martin Heidegger and others into Existenz- 
philosophie or Existentialism; the latter is con- 
cerned largely with the analysis of human con- 
sciousness and the historical conditions of hu- 
man existence. Finally, influenced by develop- 
ments in modern theoretical science and in 
mathematical logic, a number of thinkers (in- 
cluding G.E. Moore, Bertrand Russell, and 
Rudolf Carnap) have vigorously urged the use 
of the precise tools of logic in philosophy, and 
have attempted to solve outstanding philosophical 
issues by piecemeal attack rather than by large- 
scale but vague intellectual constructions. 

Tue Divisions or Philosophy. It is customary 
to distinguish between the major types of me 
quiries conducted by philosophies and to divide 
their broad field of study into branches. The usual 
divisions are as follows: Metaphysics, the inquiry 
into the generic or pervasive traits of all existence; 
Epistemology, the study of the sources, limits, 
methods, and validity of knowledge; Logic, the 
inquiry into the criteria of correct thinking; 
Ethics, the study of the nature of moral values, 
and of the sources of human obligations; Esthetics, 
the inquiry into the nature of the beautiful, and 
into the norms of esthetic perfection; History 6j 
Philosophy, the critical examination of systems 
of philosophy, and the study of the causes and con- 
sequences of philosophical activity. / 

The literature of philosophy is almost literally 
endless. The most satisfactory way to become fa- 
miliar with its problems and methods is to read 
the writings of the outstanding figures in its his- 
tory. The reader could do much worse than to 
begin with the Dialogues of Plato and then con- 
tinue in whatever direction interests him. The 
aids provided by histories of philosophy are often 
uscful and are not to be spurned, though there is 
no completely satisfactory work in English which 
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covers the entire period from ancient to modern 
times. Harald Hóffding's "History of Modern 
Philosophy" is excellent reading for the modern 
period, and B.4.G. Fuller's “History of Philos- 
ophy" supplies an easy introduction to the major 
figures of philosophy in ancient, medieval, as 
well as modern times. 

Phimosis (fi-mo’sis), in medicine, a condi- 
tion in which the foreskin becomes inflamed and 
adherent to the underlying structure, with accom- 
panying discomfort and difficulty of urination, 
The condition can be corrected by circumcision 


quw.). 

Phlebitis (//é-d7’tis), inflammation of a vein, 
usually suppurative (pus forming), due to ex- 
tension of suppurative inflammation from sur- 
rounding or adjacent tissues, It usually leads to 
the formation of a thrombus (blood clot) in the 
the vein (thrombophlebitis), which may occa- 
sionally break off in pieces called emboli which 
may become lodged in other parts of the body, 
transported by the blood stream, and may even 
be fatal if lodged in certain vital spots such as 
heart, lungs, or brain. Phlebitis when not due to 
a suppurative process is called adhesive, plastic, 
or proliferative, and may result in complete ob- 
literation of the vein. The symptoms of phlebitis 
are pain and swelling of the affected part, usually 
a leg or an arm, with redness and exquisite ten- 
derness along the course of the involved vein, 
which may appear hard and cordlike. Treatment 
should always be carried out in a hospital and 
includes rest in bed with the affected part ele- 
vated, compression bandages, heat applications, 
anti-bacterial drugs such as penicillin, local 
anesthesia to relieve pain and blood-vessel spasm, 
and occasionally surgical intervention. Heparin 
(q.v.) and dicumarin are also widely used now to 
prevent dangerous thrombus formation in phlebi- 
tis of large veins. 

Phlox (fioks), a genus of plants with opposite 
leaves and beautiful flowers. The numerous 
species are mostly herbaceous, but some are 
shrubby plants. Nearly all are tall, erect, and 
perennial. The flowers appear in clusters at the 
upper end of a stalk and are white, blue, purple, 
lilac, or crimson. Most of the species are native 
to North America, the only exceptions being a 
few that are found in Asia. Among the familiar 
species are the creeping pink of the South and 
the sweet William found in the central part of 
North America. The latter blooms in the spring 
and early summer and has bluish or lilac colored 
flowers. Drummonds phlox is a favorite species 
and is cultivated extensively. It is an annual and 
blooms profusely until frost comes. 

Phobia (/ó'Pi-à), in psychiatry. See Psychiatry. 

Phocion (fé‘shi-tin), Athenian general, born 
about 402 s.c. He was descended from humble 
parentage, studied under Plato and Diogenes, and 
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attracted public attention for the first time in 376 
B.c,, when he aided the Athenian fleet in securing 
a victory at Naxos. Later he defeated the forces of 
Philip of Macedon in Euboea. In 340 8.c. he com- 
pelled Philip to raise the siege of Byzantium and 
afterward to evacuate several adjacent strong- 
holds. When Demosthenes delivered his cele- 
brated Philippics, Phocion resisted that statesman, 
for the reason that he desired peace rather than 
war. He also advised a peaceful policy at the time 
the Athenians advocated the war with Antipater, 
and later was compelled to drink hemlock for 
being charged with intrigues to deliver positions 
of trust into the hands of the enemy. However, 
these charges were afterward found to be ground- 
less and many monuments were raised to his 
honor. His life was written by Plutarch, who 
asserts that he was elected 45 times as commander 
without seeking the office and that he lived on a 
small farm, on which he cultivated cereals and 
fruits. 

Phoebe (f£'b£), or Pewee, a small bird of the 
flycatcher family, found in many parts of North 
America. It frequents gardens and orchards and 
is called pewee from its call. The head is brown 
and the general color is olive-green. It constructs 
a nest of mud and moss, which is attached to 
rocks and cliffs, or frequently to the eaves of 
houses and the piers of bridges. The eggs are 
white and usually two broods are reared in a 
season. In autumn these birds move southward 
to spend the winter. 

Phoebus (fé’bis), an epithet commonly ap- 
plied by the Greeks to Apollo, which had special 
reference to the youthful beauty and purity of that 
deity. In like manner they frequently applied the 
name Phoebe to Artemis, the moon god. The 
Roman poets and many modern writers apply 
the names Phoebus and Phoebe to the sun and 
moon respectively. 

Phoenicia (fé-nish’i-a), a country of ancient 
times, situated on the eastern coast of the Medi- 
terranean Sea. It stretched along the coast a dis- 
tance of about 125 m., beginning in the south a 
little below the Carmel promontory and extending 
north to the Island of Aradus. The average 
breadth was about 20 m. 

Description. The soil in the valleys is gener- 
ally of alluvial origin, being formed largely from 
the deposits of streams descending from the 
mountains along the eastern boundary, while 
adjacent to the sea are extensive sand dunes. 
Two plains characterize the surface, one at 
Eleutherus in the north and another inland from 
Acre, but the mountains trend to within a few 
miles of the coast at several intermediate points. 
The narrow coast plain is noted not only for its 
fertility, but for having been a favorite route 
for caravans from remote antiquity. Few inden- 
tations characterize the coast, but in former 
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university but was defeated. He entered Parlia- 
ment in January 1781, however, and made his first 
speech on Feb. 26, in support of the economic 
reforms proposed by Edmund Burke. His subse- 
quent rise in government was rapid. He became 
chancellor of the exchequer in 1782, under the 
earl of Shelburne, and was offered the position 
of prime minister by King George III in the fol- 
lowing year. Pitt declined the offer but accepted 
the premiership a short time later following the 
dissolution of the Fox-North government, which 
had been under the nominal leadership of the 
duke of Portland. 

Pitt established a strong government and was 
especially noted for his astute handling of the 
treasury, although a monetary crisis was precipi- 
tated by his support of England’s allies against 
France. He was originally a liberal Tory but was 
led by the revolutionary events in Europe to 
institute repressive measures in England. He re- 
signed the ministry in 1801 because of the king's 
Opposition to concessions to Irish Catholics, but 
he was reappointed in 1804. Pitt made strenuous 
efforts to stem the growing power of Napoleon 
and was thrown into profound grief, which un- 
doubtedly hastened his death, when Napoleon 
won the battle of Austerlitz (g.v.). He was buried 
in Westminster Abbey beside his father. 

Some of the most notable events in the his- 
tory of England occurred during Pitt’s ministry. 
Among them were the passage of the regency bill 
in 1788, the French Revolution, the war with 
France in 1793, and the union with Ireland in 
1800. He was a brilliant orator arid did much to 
improve the parliamentary system and the trade, 
credit, and financial position of his country. 

Pitti Palace (pit pal’is), an impressive early 
Italian Renaissance structure in Florence, on the 
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left bank of the Arno River, begun about 1458 
by Luca Fancelli (after plans by Brunelleschi, 
prepared in 1440), and named for Luca Pitti, a 
Florentine nobleman. In 1549 Duke Cosimo de' 
Medici acquired the palace and made it a royal 
residence. After many additions and changes, the 
palace had assumed its present appearance by 
1852. It contains the Galleria Pitti, or Palatina, a 
collection of more than 500 paintings, represent- 
ing the 15th through the 17th centuries. 

Pittsburg (pitsbárg), a city in western Cali- 
fornia, 40 m. £. of San Francisco, on the San 
Joaquin and Sacramento rivers. It is on the South- 
ern Pacific, the Santa Fe, and the Sacramento 
Northern R.R.’s. Manufactures include rolled steel 
and wire, chemicals, brick, roofing material, rub- 
ber goods, and lumber and millwork. Fish pack- 
ing and shipping and ship repairing are impor- 
tant industries. Formerly known as the “New 
York of the Pacific,” the city was settled in 1855, 
incorporated in 1903, and received its present 
name in 1910. 

Population, 1950, 12,763; in 1960, 19,062. : 

Pittsburg, a city in southeastern Kansas, in 
Crawford County, 130 m. s. of Kansas City, on the 
Kansas City Southern, Missouri Pacific, and Atchi- 
son, Topeka and Santa Fe R.R.’s. The surround- 
ing county has deposits of coal and clay and en- 
gages in stock raising, dairying, and poultry and 
mixed farming. Among the manufactures are 
coal-processing equipment, railroad cars, clay pipe, 
chemicals, brick, pottery, and clothing. The city's 
value added by manufacture in 1958 was $8,465, 
000. Pittsburg is the site of Kansas State Teachers 
Coll. It was first settled in 1872, as a mining 
town, and incorporated in 1880. , 

Population, 1940, 17,571; in 1950, 19,341; 1n 
1960, 18,678. 

Pittsburgh (pit búrg), a city and port of en- 
try in southwestern Pennsylvania, seat of Alle- 
gheny County, second-largest city in the state, 
16th-largest in the U.S., located ca. 250 m. W. of 
Philadelphia. The city is divided into three parts 
by two rivers, the Allegheny and the Mononga- 
hela, which merge at Pittsburgh to form the Ohio 
River. A narrow strip of land coming to a point 
where the two rivers meet provides a concen- 
trated business section, known as the Golden Tri- 
angle. The area of the city is 54.1 sq. m. b 

In the Golden Triangle, new buildings facing 
Mellon Square—Pittsburgh's most prominent 
open area, with underground parking facilities 
for 1,000 cars—such as the 4o-story 525 William 
Penn Place Building and the 30-story Alcoa Bui:c- 
ing, faced with aluminum, and the 16-story State 
Office Building in Gateway Center, rise amid. the 
parks and widened streets. Important. religious 
structures of the city include Trinity Cathedral 
(Protestant Episcopal) and St. Paul's Cathedral 
(Roman Catholic). A reminder of the city's early 
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life is preserved in the Ft. Pitt Block House in 
Point Park at the tip of the triangle. Beyond the 
business section are the Lower Hill redevelop- 
ment project and Oakland, the city’s cultural 
center. 

TRANSPORTATION: Pittsburgh is on a direct east- 
west line of rail travel and is served by 24 rail- 
roads, including the Baltimore & Ohio, the Penn- 
sylvania, and the Pittsburgh & Lake Erie R.R.’s. 
The city’s airport is located 15 m. from the center 
of downtown Pittsburgh. Traffic on the three 
rivers is heavy, transporting such commodities as 
coal, steel, and sand and gravel. 

Industries: The city is the industrial center of 
a vast bituminous (soft) coal region. Steel is the 
most important industry, with steel plants located 
along the rivers for a distance of 40 m. from the 
city. Other important manufactures include alu- 
minum, first produced here in 1888, glass, electric 
products, iron, oil, and electric power, and food 
products. Pittsburgh is at the center of a standard 
metropolitan statistical area (3,051 sq. m.; pop., 
1960, 2,405,435), comprising Allegheny, Beaver, 
Washington, and Westmoreland counties. The 
value added by manufacture of the area in 1958 
was $2,622,340,000; the city’s value added by 
manufacture was $619,470,000. 

Epucation: The public-school system enrolls 
about 70,000 pupils annually; another 95,000 
pupils are enrolled in parochial schools in the 
county, and an additional 85,000 are educated in 
county public schools. Institutions of higher 
learning include the Univ. of Pittsburgh (q.v.), 
the Carnegie Inst. of Technology, Duquesne 
Univ., and Mt. Mercy and Chatham colleges for 
women. Among Pittsburgh’s scientific research 
centers, the Mellon Inst. (see Mellon, Andrew 
William) is the oldest and perhaps the best 
known. There are also numerous trade and 
business schools and a dramatic school at the 
Pittsburgh Playhouse. Cultural and recreational 
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resources include the Pittsburgh Symphony Or- 
chestra, the Pittsburgh Opera, Inc, the Civic 
Light Opera, the Carnegie Central Library with 
over 1,000,000 books and a number of branch 
libraries, the Buhl Planetarium, a music hall, art 
gallery, conservatory, and museum, and a zoo 
and aviary. About 4 m. from downtown Pitts- 
burgh is Forbes Field, where the Pittsburgh 
Pirates, the city's National League baseball team, 
play. 

Government: The city's charter (1816) pro- 
vides for a mayor-council form of government 
and, while it is not consolidated with Allegheny 
County government, the two work in close har- 
mony and much of the work of the two separate 
units has been synchronized or unified. The 
mayor and council of nine members are elected 
every four years. 

History: The history of the city began in the 
1740's when English traders from Philadelphia 
and Baltimore traveled by packhorse to trade with 
the Indians for furs. In 1753 George Washington, 
on his first military mission, located the exact site 
of the future city as a place suitable for a frontier 
fort. Upon his recommendation, the English built 
a fort, only to have it seized by the French, who 
built Ft. Duquesne, occupying it until 1758 
when the British again claimed the land and 
named the place Pittsburgh. It was laid out as a 
town in 1764 and incorporated as a city in 1816. 
Its location on three major rivers and the nearby 
coal fields early made Pittsburgh an important in- 
dustrial center, which grew rapidly after it be- 
came linked with the East by railroads and began 
to produce steel. For many years, however, it was 
known as the "Smoky City," because of the large 
amount of smoke which always hung over it from 
the soft coal used as fuel by the residents. Since 
World War II Pittsburgh citizens and local gov- 
ernment authorities have cooperated to rid the 
citys atmosphere of smoke and to redevelop 
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Here, the Allegheny River (left) joins the Monongahela River (right) to form the Ohio River 
Courtesy Samuel A. Musgrave 


Courtesy Photo Associates, Pittsburgh, Pa, 
ALCOA BUILDING, PITTSBURGH 
A 30-story aluminum-sheathed skyscraper 


depressed areas and beautify the city. 

Pittsburgh’s decade of greatest population 
growth was 1900-10, which saw an increase from 
321,616 to 533,905, partly as the result of the an- 
nexation of Allegheny. In 1950 the population 
was 676,806; in 1960, 604,332. 

Pittsburgh, universiry or, a coeducational, 
privately controlled, state-aided, nonsectarian in- 
stitution, located in Pittsburgh, Pa. Chartered as 
Pittsburgh Acad. in 1787 and reincorporated as 
Western Univ. of Pennsylvania in 1819, the uni- 
versity received its present name in 1908. The 
institution consists of the College, with divisions 
of the humanities, social sciences, and natural 
sciences; the schools of engineering, mines, busi- 
ness administration, education, law, retailing, 
medicine, dentistry, pharmacy, and nursing; and 
the graduate schools of public health and of social 
work. The Univ. of Pittsburgh's present building 
is the first skyscraper university ever built (for 
illustration, see Education), and its Health Center 
comprises 24 hospitals and other medical facili- 
ties. The university libraries contain ca. 725,000 
volumes. The faculty numbers about 2,000 and 
there are approximately 13,500 students. 

Pittsburg Landing, matrix or. See Shiloh, 
Battle of. 

Pittsfield (pits fēld), a city in western Massa- 
chusetts, seat of Berkshire County, 120 m. w. of 
Boston, on the Housatonic River. It is on the New 
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York, New Haven and Hartford and the Boston 
& Albany R.R.’s. Principal manufactures include 
electrical equipment, textiles, and Paper products, 
The city is at the center of a standard metro- 
politan statistical area (111 sq. m.; pop., 1960, 
73:839) comprising, besides Pittsfield, the towns 
of Dalton, Lenox, and Lee. The value added by 
manufacture of the area in 1958 was $144,352,000, 
of which the city accounted for $123,268,000. 
Features include the homes of Oliver Wendell 
Holmes and Herman Melville (44.v.) and a 
number of 18th-century churches, Settled as Pon- 
toosuc in 1752, the city was incorporated as Pitts- 
field in 1761. Population, 1950, 53,348; in 1960, 
57,879. 

Pittston (pits‘tan), a city in castern Pennsyl- 
vania, in Luzerne County, 8 m. s.w. of Scranton, 
on the Susquehanna River. It is served by the 
Lehigh Valley, Delaware and Hudson, and other 
railroads. Principal products include coal, build. 
ing materials, lawn mowers, paper, and wearing 
apparel. Nearby is the Wyoming Monument, 
marking the scene of a massacre of colonial set- 
lers by Indians in 1778. Pittston was settled in 
1768 and was incorporated as a city in 1894. 
Population, 1950, 15,012; in 1960, 12,407. See also 
West Pittston, 

Pituitary Gland (pi-tw’i-t2ri gland), a small, 
rounded, reddish-gray organ attached to the base 
of the brain. It consists of three distinct lobes, and 
the sum total of its secretions is of such impor- 
tance to the proper functioning of the body that 
it has been called the master gland. Its anterior 
(front) lobe produces specific hormones which 
regulate bodily growth, the activity of the thyroid 
gland, the adrenals, and the glands concerned 
with reproduction. The secretions of the posterior 
(rear) lobe affect blood pressure, some functions 
of the kidneys, and the activity of certain muscles. 
The function of the intermediate lobe is still be- 
ing studied, See also Glands, 

Piura (pyoo'rà), a city in Peru, capital of 
Piura department (area, 15239 sq. m.; pop» 
519,763), on the Piura railroad, which connects 
it with Paita on the Pacific Ocean. It is in an 
agricultural region (principal crop, cotton, raised 
with the help of irrigation) and is a center for 
the shipment of livestock. Among its industries 
are the manufacture of Panama hats and the re- 
fining of oil derived from fields in the depart- 
ment. The town dates back to 1532, when Fran- 
cisco Pizarro (4.v.) founded San Miguel de 
Piura. When the original location was found to 
be unhealthful, the town was moved to its pres- 
ent site, Population, ca. 25,000. 

Pius (pas), the name of 12 popes, eight of 
whom are treated in special articles below. Little 
is known of Pius 1 but that his pontificate was 
from ca. 140 to ca. 154. He resisted Gnosticism 
(q.v.) and was canonized. pius mi (Francesco 
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Todeschini Piccolomini) was born in Siena, Italy, 
May 29, 1439, and died in Rome Oct. 18, 1503, 
just four weeks after he was elected pope. PIUS VI 
(Giovanni Angelico Braschi) was born in Ce- 
sena, Italy, Dec. 27, 1717; died in Valence, France, 
Aug. 29, 1799. He assumed the papacy on Feb. 
15, 1775, and his reign was marked by disputes 
with Emperor Joseph II of Austria over ecclesi- 
astical reforms. After the French Revolution, 
France annexed the Papal States in retaliation 
for the pope’s protest against the execution of 
Louis XVI. Pius VI was taken prisoner in 1798, 
although seriously ill, and held in Valence, where 
he died, Pius vili (Francesco Xaverio Castiglione) 
was born in Cingoli, Italy, Nov. 20, 1761; died 
in Rome, Dec. 1, 1830. He became pope on 
March 31, 1829, and reigned for less than two 
years; he was succeeded by Gregory XVI in 1831. 
See also Pope. 

Pius || (ENEA siLvio DE' PICCOLOMINI), pope 
(1458-64), born in Corsignano, Oct. 18, 1405; died 
in Ancona, Aug. 14, 1464. Of noble birth, he re- 
ceived a liberal education and at 26 became secre- 
tary to the bishop of Fermo, whom he assisted 
(1431-35) at the Council of Basel. There he joined 
the opposition to Pope Eugene !V. For many 
years the young man led a frivolous and dissolute 
life. For a time he was court poet to Emperor 
Frederick III, who appointed him secretary in the 
imperial chancery in Vienna. In 1445 he was 
reconciled with Eugene IV and began his career 
in the Church. In 1447 he was appointed bishop 
of Trieste, and in 1456 he was made a cardinal 
by Calixtus III. He succeeded the latter as pope 
in 1458 and immediately began to crusade against 
the Turks, unsuccessfully seeking support from 
various powers. In 1460 he published a papal bull 
condemning as heretical the doctrine that church 
councils were superior to papal authority. His 
writings, particularly his memoirs, are highly 
regarded. 

Pius IV (Giovanni ANGELO MEDICI), pope (1559- 
65), born in Milan, Italy, March 31, 1499; died in 
Rome, Dec. 9, 1565. It is uncertain whether the 
Milan Medicis were related to the great Floren- 
tine family, but after the election of Giovanni 
Medici to the papal throne the Florentines 
claimed kinship. Giovanni Medici held impor- 
tant offices under three popes, Clement VII, 
Paul MI (who created him cardinal), and 
Julius IH; but he was in disfavor with his imme- 
diate predecessor, Paul IV. Their differences 
worked to his advantage, however, for when the 
conclave of cardinals found itself deadlocked, it 
was these differences that led the cardinals to 
turn to Medici (Dec. 25, 1559). The most impor- 
tant event of his reign was the reconvening of 
the Council of Trent (see Trent) in 1562, which 
Concluded a final break with the Protestants. 
Pius IV supported its decisions and brought about 
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other reforms in the Church. His nephew, St. 
Charles Borromeo (q.v.), was papal secretary of 
state. 

Pius V, SAINT (MICHELE GHISLIERI), pope (1566- 
72), born in Bosco, Italy, Jan. 17, 1504; died in 
Rome, May 1, 1572. The son of poor parents, he 
entered (1528) the Dominican Order, where he 
taught theology and philosophy for 16 years. He 
was noted for his piety, austerity, and zeal. Pope 
Paul IV appointed him bishop of Sutri in 1556 
and in the following year made him a cardinal 
and inquisitor general. Succeeding Pius IV on 
Jan. 7, 1566, he put into effect the decisions of 
the Council of Trent (see Trent), enforced a 
rigid standard of morals in Rome and the Papal 
States, supported the Inquisition (4.v.), and 
persecuted both Jews and Christians who refused 
to embrace Catholicism. He excommunicated 
Elizabeth | of England because of her rejection 
of Catholicism and her persecution of Catholics. 
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In the latter part of his pontificate, Pius V 
effected an alliance between Venice and Spain for 
the purpose of fighting the Turks and raised 
money for their campaign, thus contributing to 
the great naval victory at Lepanto (q.v.). He was 
beatified in 1672 and canonized in 1712. 

Pius VII (nanNAsA curaxAMONTI), pope (1800- 
23), born in Cesena, Italy, Aug. 14, 1740; died in 
Rome, Aug. 20, 1823. He received his early edu- 
cation in the college for nobles in Ravenna and 
at the age of 16 joined thc Benedictine Order; 
later he taught at Benedictine colleges in Parma 
and Rome. In 1785 he was appointed cardinal. 
He succeeded Pius VI on March 14, 1800. His 
primary concern as pope was with France, where 
the Revolution had created religious anarchy. To 
improve the situation, he negotiated the Con- 
cordat of 1801, but its terms were weakened by 
the Organic Articles appended by Napoleon I in 
1802. In 1804, however, Napoleon forced the pope 
to come to Paris to consecrate him as emperor. 
Relations between France and the Vatican de- 
teriorated rapidly thereafter; Rome was occupied 
by French troops in 1808, and France annexed the 
Papal States of Ancona, Macerata, Fermo, and 
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- Urbino in 1809. In the latter year Pius was taken 
prisoner by Napoleon and held until 1814. After 
Napoleon's downfall, Pius disavowed the conces- 
sions he had been forced to make and returned 
to Rome. He promptly restored the Jesuits (4.v.) 
and revived the Inquisition and the Index Li- 
brorum Prohibitorum (qq.v.). The Congress of 
Vienna (q.v.) restored the Papal States to Rome. 
During the latter part of his reign, Pius VII did 
much to improve world opinion of the Church 
and the papacy. He was visited by many of the 
royal rulers of Europe, and he regained much in- 
fluence. His leniency to the family of Bonaparte 
and his intercession for Napoleon himself won 
him wide admiration. 

Pius IX (GIOVANNI MARIA MASTAI-FERRETTI), 
pope (1846-78), born in Sinigaglia, Italy, May 13, 
1792; died in Rome, Feb. 7, 1878. He was edu- 
«ated at the Coll. of Piarists and in 1814 tried 
unsuccessfully to join the Roman guard. He then 
studied for the priesthood and was ordained in 
1819. He was appointed archbishop of Spoleto, 
Italy, in 1827 and cardinal in 1840; on June 16, 
1846, he succeeded Gregory XVI as pope. Repre- 
senting the liberal group in the Church that 
favored papal reforms, he issued a political am- 
nesty to 2,000 prisoners as one of the first acts of 
his pontificate. He sought to establish a combined 
«lerical and civil administration in Rome; and in 
1848, when the revolution for national liberation 
erupted in Italy, he lost popular support by re- 
fusing to sanction a war against Austria. The 
papal guard was disbanded, and the pope was put 
under the "protection" of the civil militia. He 
escaped and fled to Gaeta, where he solicited the 
support of France and Austria. Supported by 
France, he returned to Rome in 1850 and restored 
prerevolutionary conditions, thereby further alien- 
ating the Italian nationalists. In 1861 Victor 
Emmanuel II became king of a unified Italy 
(94-v.); and, with the withdrawal of French 
troops from Rome in 1871, the Papal States were 
unified with Italy. Papal authority was restricted 
to a small area within Rome. The Church did 
not accept this situation, however, and Pius IX 
and subsequent popes considered themselves pris- 
oners in the Vatican. The problems involved be- 
came known as the Roman question, which was 
not settled until the Lateran Treaties (q.v.) 
were signed in 1929. 

One of the notable acts of the reign of Pius IX 
was the papal bull issued in 1854 declaring the 
dogma of the Immaculate Conception of the 
Virgin Mary. Another was the assemblage of the 
Vatican Council (4.v.) held in 1869-70, which 
established the doctrine of papal infallibility. 
This doctrine contributed heavily to the conflict 
between Church and State in Germany. The 
struggle (called Kulturkampf) arose from the 
determination of Bismarck (q.v.) to strengthen 
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the power of the empire by weakening the power 
of the Church. Bismarck took steps to regulate 
the Catholic clergy by laws carrying harsh penal- 
ties for violation. Pius IX declared the laws ip- 
valid, thereby further antagonizing the German 
government; and the struggle was still in progress 
at the end of his pontificate. 

Pius’ early liberalism in ecclesiastical affairs 
changed during his reign to a position of ex- 
treme conservatism. On Dec. 8, 1864, he issued 
an encyclical letter titled Quanta cura, in which 
he claimed wide control for the Church over 
education, science, and the arts and rejected 
freedom of worship for all other creeds. His 
pontificate of 32 years is the longest to date. 

Pius X, saint. (GIUSEPPE sARTO), pope (1903- 
15), born in Riese, Italy, June 2, 1835; died in 
Rome, Aug. 20, 1914. Born of humble parents, 
he began his education at the gymnasium of 
Castelfranco Veneto and in 1850 entered the 
seminary of Padua. He was ordained a priest in 
1858, appointed bishop of Mantua (1884), and 
made cardinal and patriarch of Venice (1893). 
He succeeded Leo XIII to the papacy on Aug. 4, 
1903. His pontificate was marked by the issuance 
of several important encyclical letters, including 
denunciations of ecclesiastical modernism (1905 
and 1906). The increasing interference of the 
French government in Church affairs (typified 
by its regulation of Church property, education, 
and customs) brought about a crisis in which the 
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pope ordered the French clergy to give up 
Church properties rather than submit to state 
laws. Among other important acts, Pius K estab- 
lished a seminary in Rome, set up a commission 
to retranslate the Bible and another to make a 
new study of its interpretation, revised the Roman 
breviary, and codified canon law. He was noted 
for his vigorous defense of the Catholic faith, his 
removal of negligent bishops, his piety, and his 
intense interest in the common people. Pius X was 
beatified in 1951 and canonized in 1954. 

Pius Xl (AMBROSE DAMIEN ACHILLE RATTI), 
pope (1922-39), born in Desio, Italy, May 31, 
1857; died in Rome, Feb. 10, 1939. He was edu- 
cated at the seminaries of San Pietro Martire and 
of Monza, Italy, at the College of St. Charles in 
Milan, and at the Gregorian Univ. in Rome. He 
was ordained a priest in 1879 and subsequently 
taught at the Great Seminary in Rome and be- 
came a member of the college of doctors of the 
Ambrosian library, which he later directed. In 
1912 Piux X made him vice-prefect of the Vatican 
Library and promoted him to the canonry of St. 
Peter's. In 1919 he was appointed papal nuncio 
to Poland; in 1921 he was made archbishop of 
Milan and a cardinal. He succeeded Benedict XV 
on Feb. 6, 1922. 

His pontificate was distinguished by two im- 
portant concordats. The first, the Lateran Trea- 
ties (g.v.), signed with Italy in 1929, settled the 
Roman question (see Pius IX) and harmonized 
relations between the Church and Italy, which 
then recognized the independent state of Vatican 
City (q.v.). The second, signed in 1933, estab- 
lished relations with the Hitler government in 
Germany, which, however, never lived up to its 
obligations. In £937 Pius XI denounced the Ger- 
man government and the National Socialist move- 
ment in an encyclical letter. In the same year he 
issued a powerful denunciation, "On Atheistic 
Communism.” Pius continually urged social jus- 
tice (e.g. in his encyclical “Quadragesismo anno" 
in 1931), high moral standards among the faith- 
ful, and the establishment of international peace. 

Pius XII (EUGENIO MARIA GIOVANNI PACELLI), 
pope (1939-58), born in Rome, Italy, March 2, 
1876; died at Castel Gandolfo outside Rome, Oct. 
9, 1958. His parents were members of old families 
closely connected with the Vatican. Graduated 
from the Pontifical Gregorian Sem., he was or- 
dained in 1899 and subsequently took a degree 
in jurisprudence. After teaching law, he was 
made a domestic prelate in 1904 and began to 
work with the Congregation for Extraordinary 
Ecclesiastical Affairs (the Vatican state depart- 
ment); he was made under secretary of state in 
1914. Named titular archbishop of Sardes and 
Papal nuncio to Bavaria in 1917, he remained in 
Germany and was made nuncio to the German 
Republic after World War I. In 1929 he arranged 
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the conclusion of a concordat with Prussia. A 
cardinal after 1929, he became secretary of state 
in 1930. In succeeding years he traveled widely 
throughout the world, visiting the U.S. in 1936. 
On March 2, 1939, he succeeded Pius XI. 

As pope, Pius XII continued to work for inter- 
national peace and to stave off World War 11— 
his personal motto, Opus Justitiae Pax, means 
“The Work of Justice is Peace.” His first en- 
cyclical letter (September 1939) condemned to- 
talitarianism. Outside this sphere, the pope’s reign 
was marked by the pronouncement (1950) of the 
dogma of the bodily assumption of the Virgin 
Mary and by a scholarly encyclical (1943) on the 
concept of the Church as the mystical body of 
Christ. He commented on many scientific mat- 
ters, including the proper and improper uses of 
nuclear energy (1957). He raised the college of 
cardinals to a complement of 70 in 1953 and can- 
onized Pope Pius X in 1954, among 33 canoniza- 
tions for his entire reign. In his last encyclical 
(1958), Pius XII announced the automatic ex- 
communication of all Chinese prelates who took 
part in the appointment and consecration of 
bishops without papal permission. 

Pixy (pik'si), a mischievous sprite. See Fairy 
Tales. 

Pizarro (pi-zär'ô), Francisco, discoverer and 
conqueror of Peru, born in Trujillo, Spain, in 
1471 (?); died in Lima, Peru, June 26, 1541. An 
able soldier and adventurer, Pizarro sailed to seek 
his fortune in the New World in 1509 and took 
part in various exploratory expeditions. He was 
with Balboa (q.v.) on the expedition that dis- 
covered the Pacific Ocean in 1513. 

In 1519 Pizarro formed a partnership with 
Diego de Almagro (g.v.) to explore the land to 
the south of Panama, which was rumored to con- 
tain fabulous wealth. In two expeditions (1524- 
25 and 1526), Pizarro established the truth of 
these rumors, but his party was not large enough 
or well enough equipped to conquer the great 
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Inca civilization. After intense hardships on the 
route, Pizarro returned to Panama to lay further 
plans for conguest. Returning to Spain, he won 
the assistance of the king and the right to rule 
the Inca territory when he had conguered it. 
With his associates, his half-brother Gonzalo 
Pizarro (gw.), and a force of some 180 men, 
Pizarro sailed for Peru and penetrated the Andes 
to the Inca capital of Cuzco. He was received 
with friendliness by Atahualpa (q.v.), the Inca 
ruler, whom he betrayed and held for ransom. 
Despite the payment of a huge indemnity for 
Atahualpa’s release, Pizarro had him put to 
death. 

As ruler of Peru, Pizarro established many new 
settlements, including Lima, which he made the 
capital in place of Cuzco. Soon, however, Al- 
magro began making demands for possession of 
the territory, particularly for the governorship of 
Cuzco. In the civil war that developed, Pizarro’s 
supporters defeated those of Almagro, and the 
latter was executed in 1538. Pizarro continued 
his efforts to wipe out Almagro's followers, but 
three years later, through a plot, he himself was 
assassinated in the palace of Lima. Pizarro's repu- 
tation for personal courage and military leader- 
ship were offset by his treachery, cruelty, and 
greed. In addition to Gonzalo, two half broth- 
ers accompanied him on various adventures; 
they were Hernando (14757-1578) and Juan 
(1500-36). 
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Pizarro, coNzaLo, soldier and adventurer, 
half brother of Francisco Pizarro (q.v.), born in 
Trujillo, Spain, ca. 1506; died in Cuzco, Peru, 
April 8, 1548. He was an officer in the expedi- 
tion that conquered Peru and later helped de- 
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fend Cuzco against Almagro. He became goy- 
ernor of Quito in 1539; and, in the following 
year, he took over the command of a two-year 
expedition that explored the Amazon River. Re- 
turning to Quito, he remained as governor. In 
1544 he led a revolt against the new Spanish 
viceroy, Blasco Núñez Vela, who was killed in 
battle as his troops were defeated. Gonzalo as- 
sumed the rule of all Peru, but the king soon 
sent another representative, Pedro de la Gasca, 
who offered an amnesty to all the revolutionists, 
Pizarro's supporters defected, and he was forced 
to surrender. He was subsequently beheaded. 

Placenta (p/a-sén’ta). See Birth; Embryology. 

Placer (plas’ér), a deposit of gold or other 
minerals found in sands or gravels, as distinct 
from minerals in veins or lodes. Placer mining is 
the operation of retrieving such minerals, as by 
washing. 

Plague (p/ag), a malignant, highly contagious 
disease, now known to be caused by the Bacillus 
pestis, discovered (1894) by Shibasaburo Kitasato 
(1856-1931), a Japanese physician. Especially 
threatening eastern Asia, the disease has also oc- 
curred epidemically in Europe and Asia Minor. 
The bacillus infects the blood and may cause 
inflammation of lymphatic glands, known as 
buboes. Thriving in dirt, moisure, etc., the infec- 
tion is spread by rats, fleas, contaminated food, 
water, air, or insects such as flies, bugs, ants, etc. 
The illness varies from a slight indisposition, 
sometimes not even observed, to the most ex- 
treme violence, usually followed by death. Incuba- 
tion takes from three to eight days; the symptoms 
are headache, shivering, general weakness, and 
fever. The weakness may be accompanied by 
mental disturbances and delirium, leading to 
coma. Dark spots frequently appear on the skin, 
resulting from subcutaneous hemorrhages. The 
most notable characteristic, however, is glandular 
swelling, mostly in the armpits, neck, and groin. 

During the Middle Ages, the word “plague” 
was applied generally to all fatal epidemics; it 
is now limited to the Bacillus pestis infection in 
its many varieties, best known of which are the 
bubonic and pneumonic plagues. 

Unfortunately there is no known specific effec- 
tive in combating the plague; protection is to be 
found chiefly in cleanliness, health inspection, 
isolation, and disinfection. 

This disease was first recorded in a fragment 
from the time of Trajan (a.p. 52-117) in which 
the physician Rufus of Ephesus describes the 
buboes as pestilential, highly malignant, and 
prevalent in Egypt, Libya, and Syria. Although 
this would indicate that the plague appeared in 
the northern part of Africa rather early, it did 
not occur in Europe before the 6th century A-D., 
when a tremendous outbreak threatened the 
Roman empire. From that time onward, large 
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parts of Europe have been repeatedly ravaged 
by this disease. 

The city of London has been particularly un- 
fortunate in being visited by the plague. Esti- 
mates place the loss of lives at London in 1603 
at 36,270; in 1625, at 35,500; in 1636, at 13,485; 
and in 1665, at 68,596 Other notable ravages 
of the plague cost Marseilles 60,000 lives in 
1720; and Messina, 43,500 in 1743. In 1771 it 
visited Russia, the Scandinavian peninsula, Ger- 
many, and many other regions of Europe. A 
disastrous plague appeared in Egypt in 1844, 
and another raged in southeastern Russia, Ara- 
bia, Persia, and Tripoli in 1878-79. Hong Kong 
suffered from an epidemic in 1894; it ravaged 
the Bombay area from 1896-1908, and reached 
Western Europe, in a less severe form, in places 
such as Lisbon and Glasgow. The disease still 
prevails in parts of China and Africa, and is 
Potentially dangerous in any part of the world. 
Seaport authorities especially take strenuous pre- 
cautions to destroy infected rats before they can 
carry the disease ashore. 

Plain (plan), one of the great natural divi- 
sions of the land, the others being plateaus and 
mountains, The term plains includes all portions 
of land areas that are less than 1,000 ft. above 
sea level, while the remaining portions of the 

d masses are usually classed as plateaus and 
mountains, though some writers extend the name 
to include level or undulating regions of greater 
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altitudes. Many of the great plains are adjacent 
to the coast, rising gradually from the sea and 
extending inland until they merge into plateaus. 
North America has two extensive plains, extend- 
ing north and south through the continents, being 
divided a short distance south of the Canadian 
line by the Height of Land. The portion lying 
north is included in the Arctic plain and the part 
lying south, extending from Minnesota to the Gulf 
of Mexico, is almost entirely in the Mississippi 
basin. Along the Atlantic coast is a narrow coastal 
plain, which is separated from the Appalachian 


. Mts. by the Piedmont plain. On the western 


coast of North America the plain is very narrow 
or entirely absent, the land rising quite abruptly 
from the shore and merging into the Coast Range 
and other mountains. 

The largest of the extensive plains is in the 
northern part of Eurasia, being included chiefly 
in Siberia and European Russia. It is compara- 
tively narrow in the eastern part, where ranges 
of the Stanovoi Mts. lie near the shore of the 
Arctic, but it gradually widens toward the west 
and central Europe. Much of the interior of 
Africa is included in the central plains, such as 
the Sahara and the Sudan. The great plains of 
South America are in the basins of the Amazon 
and the Rio de la Plata, but the former is much 
the larger and more important. Australia is prin- 
cipally an elevated plateau, and the only plain 
of considerable extent is in the basin of the Mur- 
ray and the region of the lakes in the southern 
part. Many great plains formerly were the beds 
of lakes or the floors of shallow seas, hence these 
are commonly called marine plains. Other plains 
were formed by various causes acting through 
long periods of time. Lowlands covered with ice 
and snow, as in Greenland, are usually called ice 
plains, These formed by the extensive outflow 
of lava, as in southern Idaho, are called /ava plains. 
Where large rivers build broad tracts of land by 
the deposit of silt, as in the deltas of the Ganges 
and the Mississippi, they give rise to flood or 
fluviatile plains. The lowlands that have been 
above the sea for a long period, as a great part 
of the Sahara, are acted upon by the winds and 
other climatic conditions causing erosions, and 
thus finally developed into what is known as 
plains of inundation. 

The great plains are highly important to man 
in commerce and industry, since the soil in most 
cases is highly fertile. This gives rise to agri- 
cultural development, which is confined largely 
to the regions classed as plains. This circum- 
stance, together with the fact that they contain 
the most important navigable streams and have 
surfaces well adapted to the building of railways, 
has caused them to contain the greatest density 
of population. Extensive fields of bituminous and 
lignite coal and deposits of lead, zinc, and iron 
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ores are among the minerals. Large areas are 
covered with valuable forests, and extensive re- 
gions are noted for their growth of blue grass, 
blue stem, and other nutritious grasses. 

Plainfield (p/an’féld), a city in Union County, 
New Jersey, ca. 25 m. s.w. of New York City. 
It is served by the Central of New Jersey and the 
Baltimore & Ohio R.R.’s. Located in the center 
of an agricultural area, it produces clothing and 
hosiery, automotive vehicles, chemicals, electrical 
and electronic products, printing presses and 
other machinery, and plastics. Settled ca. 1685, 
Plainfield was incorporated as a city in 1869. 
Population, 1940, 37,469; 1950, 42,366. 

Planck (pléngk), MAK KARL ERNST LUDWIG, 
physicist, born in Kiel, Germany, April 23, 1858; 
died in Géttingen, Oct. 4, 1947. Appointed pro- 
fessor of physics at the Univ. of Kiel (1885), he 
served in the same capacity at the Univ. of 
Berlin (1899-1926) and, later, was also director 
of the Inst. for Theoretical Physics in Berlin. 
His studies of radiations from black bodies re- 
sulted, after 1901, in his formulation of the 
important quantum theory (q.v.). Briefly, the 
quantum theory proposes that light is not a con- 
tinuous wave but is separated into tiny bundles 
of energy, or quanta, which follow a wave pat- 
tern. The amount of energy contained by each 
quantum is proportional to the frequency of the 
light wave, so that the higher the frequency, 
the greater the energy of the quantum. Thus 
the energy in a quantum is a constant (called 
Planck's constant) multiplied by the frequency 
of the light wave. The numerical value of this 
constant is 6.55 x 10" joule-second, or 6.55 x 
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10^ erg-second. A quantum is also called a 
photon. By enunciating this theory, Planck 
developed a completely new concept in physics 
and, except for Albert Einstein, did more than 
any other scientist to explain the structure of 
the universe. 

Planck also did important research in connec- 
tion with thermodynamics, mechanics, and the 
electrical and optical aspects of the radiation of. 
heat. He published a number of definitive books 
on his own researches, lectured at Columbia 
Univ. (1909), and was awarded the Nobel Prize 
for physics in 1918. 

Plane (plan), a flat or level surface, having 
but two dimensions, length and width. Plane 
geometry is the study of two-dimensional figures. 
Plane trigonometry is the study of triangles or 
angles which lie in two-dimensional space. 

Plane, a tool used by carpenters and joiners 
for cutting the surface of wood, cither to make 
it smooth or to make the shape correspond to that 
of the cutting edge of the plane. Planes used to 
cut only flat surfaces are called bench or surfac- 
ing planes, while those for shaping and forming 
are known as grooving or molding planes. They 
are formed of a solid block of hardwood, called 
the stock, which has a wedge-shaped hole cut 
from the upper to the lower side, in which is 
adjusted the plane iron or chisel. A wooden 
wedge is used to secure or fasten the chisel, 
which is kept sharp for cutting. A handle of 
wood or iron is attached to the back part of the 
plane, so that it may be pushed with force when 
in use. Some planes are made, on the same gen- 
eral pattern, entirely of metal. Jack planes are 
about 15 in. long and are used for the rougher 
work, while jointers are from 22 to 24 in. long 
and serve to give straightness and accuracy to 
the surface. 

Planet (plan’ét), one of the celestial bodies 
that revolve around the sun and receive light 
and heat from it. The planets are separated into 
primary and secondary, the former revolving 
around the sun and constituting the planets 
proper, the latter turning around the primaries 
and being known as satellites, Both planets and 
satellites are dark bodies; the light they give 
off is merely reflected sunlight. Both shine with 
a steady radiance. Although much fainter than 
stars, the planets appear brighter because they 
are closer to the sun and to the earth. 

The planets usually are classified as inferior 
and superior. The inferior planets are Mercury 
and Venus, whose orbits are within that of the 
earth; the superior planets are Mars, Jupiter, 
Saturn, Uranus, Neptune, and Pluto, whose 
orbits are greater than that of the earth. In ad- 
dition to the so-called major planets, there are in 
the solar system many hundreds of much fainter 
and smaller ones which are invisible to the 
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naked eye. These revolve around the sun, mostly 
between the orbits of Mars and Jupiter, and are 
called minor planets, or asteroids (see Asteroid). 
Neptune was discovered by Johann Galle, in 
1846; its position was calculated by John C. 
Adams and Urbain J. J. Leverrier. Pluto, a planet 
which was long thought to exist beyond the 
orbit of Neptune, was discovered by Clyde W. 
Tombaugh on March 13, 1930, at the Lowell 
Observatory, Flagstaff, Ariz. 

See separate articles for each of the major 
planets; for artificial planets, see Astronautics; 
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Earth Satellite. The chart (above), courtesy 
American Museum—Hayden Planetarium. 

Planetoid (pldn’ét-oid). See Asteroid, 

Plane Tree or sycamore, a genus (Platanus) 
of forest trees, generally known buttonwood 
in America. The buttonwood native to North 
America is one of the largest deciduous trees on 
the continent and is found in the forests skirt- 
ing the rivers of the c ntral part. Along the Ohio 
River, the trees of this genus have diameters of 
from 10 ft. to 14 ft. and are without branch: 
heights of from 50 ft. to 7o ft. The leaves 
palmate and alternate. The wood is fine-graine 
when seasoned it assumes a dull red color and 
takes a good polish, but its liability to decay 
when exposed to the weather makes it of com- 
paratively small value for many purposes. It is 
still used, however, for making butcher's blocks 
because it resists splitting. The plane tree of 
Europe is quite similar to that of North America 
and was a favorite among the Greeks and 
Romans for ornamental and shade purposes. It 
is still planted in many European cities, fine 
specimens being numerous in Constantinople, 
Rome, Vienna, Berlin, London, and Paris. The 
London plane tree, a hybrid between the orien- 
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tal and American plane trees, is the one most 
freguently planted as a street tree in the U.S. 

Plankton (plangk'ton), a term applied to the 
masses of minute plant and animal life that float 
and cover huge areas of open ocean surface, 
especially in the warmer latitudes. One well- 
known plankton area is called the Sargasso Sea. 
The plants in these areas (called phytoplankton) 
are mostly one-celled and extremely minute; 
they are often brilliantly colored and phosphor- 
escent, The plants serve as food for the animal 
forms, or zooplankton. The animals are of many 
kinds—foraminifera, radiolaria, and small crus- 
taceans; under a low-powered microscope, they 
show extraordinary shapes. Much of the zoo- 
plankton drops down into deeper water during 
the day, rising to the surface to feed at night. 
The eggs of many larger creatures are deposited 
in plankton areas to hatch and pass the earlier 
stages of their lives, 

Planned Economy (plind ékón'ó-my), an 
*conomic system under which a country's econ- 
omy is entirely or partially state controlled. The 
outstanding contemporary example is Soviet 
Russia. Historical examples are found in the 
religious and utopian colonies which sprang up 
in both Europe and America during the 17th, 
18th, and roth centuries. Great Britain, under 
the Labour government, adopted a planned 
economy in 1945. 

Ped (plant), a botanical term. See Botany; 
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lain is widely distributed in the U.S. and Can- 
ada. It is a perennial with broad leaves, arranged 
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in a basal rosette, and cylindrical spikes, bearing 
a large number of seeds of value as bird food. 
The narrow-leaved and the greater plantains are 
two of the most obnoxious and persistent lawn 
weeds. Both of these were introduced to America 
from Europe. 

Plantain, a tropical plant (Musa paradisiaca) 
allied to the banana (q.v.), which is native to 
India. The plant consists of long, overlapping 
leafstalks and bears a stem from 4 ft. to 20 ft. 
high. The leaves grow to a length of 6 ft. and 
a breadth of 2 ft., and the fruit is delicious and 
thoroughly wholesome. It grows in clusters 
weighing from 40 lb. to 60 lb., each separate 
plantain of the cluster being about 1 in. in diam- 
eter and somewhat longer than a banana, differ- 
ing from the latter in not having purple spots 
on its stem. A further difference is that the 
banana is usually eaten raw, while the plantain 
is generally cooked. When roasted and caten 
before maturity, it resembles the potato in taste 
and the powdered dried fruit is quite similar 
in flavor to rice. Many inhabitants of tropical 
regions subsist almost entirely on this fruit. The 
abacá or Manila hemp (Musa textilis) is derived 
from a species related to the banana and the 
plantain and is one of the finest and strongest 
fibers known. It is used largely in making cloth 
and cordage. 

Plantation (plin-ta’shiin), in English history, 
a term used to refer to a colony, principally in 
North America and the West Indies. It was 
widely used in pre-Revolutionary days and still 
survives in the official name of Rhode Island— 
the State of Rhode Island and Providence 
Plantations. In the agricultural economy of the 
southern U.S., the plantation was an important 
unit. Most of the great plantations gave way 
with the transition to increased industrial 
activity, but the term is still used to mean a large 
estate held in private or corporate ownership. 

Plantin (plán-tán"), cunisrorne, printer, born 
in St. Avertin(?), France, 1520(?); died in Ant- 
werp, the Low Countries, in 1589. He estab- 
lished presses in Antwerp, Leyden, and Paris 
which were renowned for the beauty of work- 
manship in the books produced. The best-known 
of Plantin's editions is the Biblia Regia, a poly- 
glot Bible (8 vols, 156973). The Plantin- 
Moretus Museum in Antwerp is on the site of 
his shop there. 

Plant (plant), wenny sxApLEY, railroad and 
steamship industrialist, born in Bradford, Conn., 
Oct. 27, 1819; died June 23, 1899. Privately edu- 
cated, he went to work on a coast steamer at 
the age of 18 and later worked for the Adams 
Express Co. In 1861 he organized the, Southern 
Express Co. He was the founder of the Plant 

railroads and steamboats, which he 
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Atlantic and Gulf R.R. (1879) and the Charles- 
ton and Savannah R.R. (1880), Within 20 years 
he had built up a system that included 14 rail- 
roads, covering 2,100 m. of track, and several 
steamship lines and hotels. By making Tampa, 
Fla, a railroad terminus and U.S. port for a 
steamship line to Havana, Cuba, he was largely 
responsible for the growth of a village into a 
— — thriving city. A luxurious hotel built by Plant 
$ is now the home of the Univ. of Tampa. 

M Plant Louse (plant lows), also called Arno 
q and Gruen PLY, a member of a very large family 

- — ef insects, the Aphididae of the order Homop- 
tera. They are elongate or robust, soft-bodied, 
mostly under one-quarter of an inch in length, 
naked or covered with waxy secretions, and 

7 fitted with sucking mouth parts. Many species are 

green, but others are yellow, red, or black. They 

range all over the world, except the extremely 

E cold regions. Practically no species of plant life 

E is free from attack by one or more aphid species, 

for they feed upon the sap of leaves, stems, 

twigs, and even bark. Some cause characteristic 

4 galls. Honey dew, a sweetish secretion, much 

sought after by ants, bees, and flies, is produced 

$ by many plant lice through a pair of cornicles 

on the abdomen. There are many forms within 

a single species, of which the following are the 

most commonly seen: fundatrices, or stem 

mothers, wingless or winged, viviparous, par- 

thenogenic females developing from over-winter- 

4 ing cggs; migrants, winged, viviparous, par. 

- thenogenic females, able to distribute the species 

by flying to new host plants; sexuales, usually 

winged males and females, which mate and pro- 

. duce the eggs in which the species passes the 

winter or the dry season, With their various 

ways of reproduction, plant lice increase tre- 

mendously. It is only by their many enemies, 

such as lady beetles, aphis lions, parasites, wasps, 
and birds, that they are kept in check. 

Plants (plants), living organisms belonging 
to the plant kingdom, as distinguished from 
animals of the animal kingdom. Among the 
characteristics which differentiate plants from 
animals is the nature of the cell wall (see Cells). 
In plants the wall is firm and made of cellulose 
(qv.), a substance not found in animals. In con- 
trast, the animal cell is bounded by a thin layer 
of firm cytoplasm. Most plants possess the pig- 
ment chlorophyll (q.».); animals do not. Some 
plants, such as the bacteria and fungi, have lost 
their chlorophyll and have secondarily become 

saprophytic or parasitic, but most authorities be- 

E lieve that they evolved from plants bearing 
= hlorophyll. One of the major differences be- 
tween members of the two kingdoms is the mode 

of nutrition. Green plants manufacture their 

from simple raw materials in the environ- 

Ment. In the process of photosynthesis (qv), 
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which requires chlorophyll, the carbon dioxide 
gas from the air and water from the soil are 
converted, in the presence of light, to carbo- 
hydrates. These compounds can then be changed 
by the plant to all the many complex compounds 
needed in its life processes. Animals, on the 
other hand, usually ingest solid particles of 
already complex compounds; they cannot form 
food from simple environmental materials. All 
animals are, in effect, eventually dependent on 
the photosynthetic activities of green plants. A 
few of the bacteria, although they lack chloro- 
phyll, also have the ability to synthesize com- 
plex compounds from simple substances. 

Recent estimates of the number of different 
species of plants show that there are approxi- 
mately 350,000. Authorities differ as to the exact 
classification of this large number of organisms, 
bur, in general, one can divide them into four 
major groups. 

The algae (q.v.) are a large group of primi- 
tive, chiefly aquatic, plants that are subdivided 
on the basis of their predominating pigments 
into green, blue-green, brown, and red algae. 
The latter two groups include the commonly 
known marine seaweeds, A few less well-known 
small groups are also included in the algae. 

The fungi (q.v.) make up a second major 
group, the second largest in the plant kingdom. 
These plants lack chlorophyll and have assumed 
a saprophytic (living on dead organic matter) 
or parasitic (living on living organisms) mode 
of life (see Parasites). The bacteria, slime 
molds, and the true fungi are found here (see 
Bacteriology; Slime Mold). The lichens, which 
contain both algae and fungi, are usually placed 
in the latter group (se Lichen). 

The bryophytes (q.v.) comprise a relatively 
small group of plants. These include the liver- 
worts, mosses, and hornworts, small plants of 
the moist forest floor (see Liverwort; Mosses), 

The vascular plants make up the fourth and 
final group. These are plants in which a well. 
devel conducting system has been evolved. 
The club mosses, horsetails, and ferns are in- 
cluded here (see Ferns; Horsetail). The highest. 
developed plants in this group are the seed 
plants. Classified among the seed plants are the 
gymnosperms—with conifers, cycads, and gink- 

the angiosperms or flowering plants. 
This last set of organisms is the dominant group 
of plants on earth today both in terms of num- 
ber of species and complexity of structure. 

Plants play a major part in man's economy, 
and they supply a vast array of products that 
are essential to modern civilization. The micro- 
organisms, bacteria and fungi, not only are re- 
sponsible for causing disease in plants and ani- 
mals, but they also supply a diversity of useful 
substances. Bacteria aid in decay and produce 
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many chemical raw materials, such as acetic, 
butyric, propionic, and lactic acids. They play 
a part in the manufacture of dairy products, in 
curing of tobacco, in tanning of leather, and in 
the retting of flax and hemp. The fungi furnish 
antibiotics used in medicine, include yeasts (see 
Yeast) used in brewing and baking, and produce 
vitamins and other chemical compounds in daily 
use. The higher plants furnish wood and paper 
(qq.v.) essential in construction and communi- 
cation. Fibers used in ropes and textiles, such as 
hemp, sisal, cotton, and flax, are plant products 
(see Fiber). The milky latex of the rubber tree 
is the source of a substance, rubber (q.v.), that 
finds wide use in modern industry and trans- 
portation. Other plant substances used by man 
include dyes, gums, resins, perfumes, flavors, oils, 
fats, waxes, and tobacco (see Dyeing; Gum; 
Resins; Perfumes; Oils; Fat; Wax; Tobacco). 
Plants have been a source of many important 
medicines. Among the more important of these 
are quinine, used in the treatment of malaria; 
morphine and cocaine, used to alleviate pain; 
and digitalis and strychnine, used in heart 
ailments, 

Foods are probably the most important contribu- 
tion of plants to man’s existence. The cereal crops, 
such as wheat, rice, maize or corn, rye, oats, and 
barley (qq.v.), have been the major sustaining 
crops of mankind since civilization began. The 
root, stem, and leaf vegetables have added 
variety to the diet (see Vegezable). Fruits yield 
food and beverages of many kinds both to 
quench thirst and to provide varying degrees of 
stimulation (see Fruit). 

Plasma (plăz’ma). See Blood. 

Plasmodium (plaz-mé'di-im), a genus of 
parasitic protozoans (order Sporozoa), which 
cause malaria (q.v.) in reptiles, birds, and mam- 
mals. Their complex life cycle requires that they 
be taken in their earliest stage from the blood 
of an infected animal into the stomach of a 
Particular species of mosquito; in a later stage 
they must be transferred from the Mosquito to 
the blood of an animal, where they create great 
damage. There are four species that are known 
to be parasitic on man. Plasmodium species 
probably cause more sickness than any other one 
genus of parasites. They cause 1,000,000 deaths 
a year in India. In the U.S. many cases occur 
during a vear, but, because of better treatment 
methods, few die. 

Plassey (plasi), a village in India, in the 
Nadia district of West Bengal State, on the 
Bhagirathi River, ca. 85 m. N. of Calcutta, It is in 
an agricultural area which produces rice and 
jute. Plassey is famous as the site of a battle 
(June 23, 1757) between some 50,000 troops of 
the Nawab (Moslem prince) of Bengal and a 
British force of 3,200 men under Robert Clive. 
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Clive's victory is credited with ensuring British 
dominance in India. 

Plaster (plaster), a mixture of lime, Portland 
cement, or gypsum with an aggregate such as 
sand, and water, which forms a hard coating as 
a finish for walls. Plaster is applied to a base, 
which may be of lath or of masonry. Three 
coats generally are used over metal or wood 
lath. The first, or scratch, coat and the second, 
or brown, coat usually are mixed with hair or 
fiber for greater strength. Stucco (4.v.) is a type 
of plaster used for outside walls. Plaster of Paris 
is a gypsum preparation that dries to a great 
degree of hardness and is used for making casts 
and molds. See also Cement, Gypsum. 

Plastics (plas‘tiks), a general word (from 
Greek plastikos, meaning “capable of being 
molded"), covering a wide variety of man-made 
organic resins which, alone or in combination 
with other materials, can be transformed by 
either heat or pressure, or both, into products 
with special characteristics and uses. More than 
4,000,000,000 lb. of plastics are produced an- 
nually in the U.S. and additional millions of 
pounds abroad. These plastics materials are 
found in such diverse applications as radio hous- 
ings and automobile lights, wall coverings and 
transparent films, dishpans and squeeze bottles, 
toothbrushes and swimming pools, upholstery 
fabrics and airplane parts, dinnerware and shoe 
heels, and trays, toys, and phonograph records. 
The list of uses is endless; the possibilities are 
unlimited. 

The first synthetic plastic dates back to 1869, 
when John Wesley Hyatt (seeking a material to 
substitute for ivory in billiard balls) produced 
cellulose nitrate. Trade-named Celluloid (qw), 
it soon became famous in a variety of products, 
including celluloid collars for men, dental 
plates, spectacle frames, photographic film, but- 
tons, and combs. Its uses were limited, however, 
by its brittleness and inflammability. It was not 
until 1909 that a plastic resin of more extended 
commercial significance was developed. This was 
Bakelite, devised by Leo H. Baekeland (44-7.), 
an organic compound made of phenol and 
formaldehyde which, under heat and pressure, 
formed a strong, rigid material with excellent 
Chemical resistance and dielectric (nonconduct- 
ing) properties. It was soon found suitable for 
a wide variety of applications, including radio 
and telephone parts and housings, camera cases, 
handles, and knobs of all kinds. Today, some 
550,000,000 lb. of phenolic resins are used 
annually. 

All plastics are classified as either thermo- 
plastic or thermosetting. Celluloid is an example 
of a thermoplastic resin; it can be repeatedly 
softened by heat, hardened by cooling. Bakelite 
is a thermosetting resin, ie., it undergoes à 
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chemical reaction when molded under heat and 
pressure and when cooled will not soften again. 

Whether thermoplastic or thermosetting, each 
plastic resin has its own characteristics and there- 
fore its own applications. These characteristics 
are determined by the formulation of the resin, 
ic, the chemical elements that make it up 
(carbon, hydrogen, oxygen, fluorine, and 
chlorine are but a few) and the way they are 
combined. Thus, some plastics materials exhibit 
high impact and tensile strength; others possess 
good dielectrical properties, or resist heat or cold 
(or both), or are inert in the presence of a wide 
variety of chemicals. Some are chosen for their 
clarity or colorability, others for their ease of 
molding and ability to show fine detail. Some 
resins may be further modified by the addition 
of “fillers” such as wood flour, cotton, mica, 
asbestos—all of which affect strength, heat re- 
sistance, and wearability. Other resins may be 
modified by plasticizers—chemical agents which 
may make them easier to mold or which may 
increase their flexibility, elasticity, and resiliency. 
Dissolved in solvents, some plastics resins serve 
as protective or decorative coatings or are used 
to saturate and bind nonplastic materials such 
as wood or paper. 

No one plastic shows optimum mechanical 
characteristics, chemical resistance, dielectric 
strength, heat resistance, colorability, and so on; 
rather, each material must be chosen for that 
combination of good properties (within, of 
course, given economical limits) which will best 
serve the desired end-product need. Thus, color- 
ability, fine detail, impact resistance, and good 
dielectrical properties are demanded of a plastic 
which will go into a radio cabinet; high tensile 
strength and chemical resistance are not. Plastic 
pipe, on the other hand, must have good tensile 
strength, resistance to chemicals, resistance to 
heat and cold, and resistance to environmental 
stress (e.g., cracking) to be acceptable; its color- 
ability and dielectrical properties are generally 
secondary. 

Plastics resins—generally handled in the form 
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of powder, crystals, or granules—become finished 
products in many ways. The more important 
molding processes for thermosetting materials 
are compression molding, transfer molding, 
laminating, and low-pressure molding. In com- 
pression molding, the molding compound is 
placed in the mold cavity, the mold is closed, 
heat and pressure are applied, the part is cured, 
and then the mold is opened, and the product 
is removed and trimmed. In transfer molding, 
the compound is liquefied and then “trans- 
ferred” through passages to the closed mold. In 
high-pressure laminating, layers of cloth, paper, 
or wood are saturated with the resin and then 
placed between heated platens and subjected to 
heat and pressure until the product is cured. 
Decorative work surfaces and counter tops are 
made in this way. In low-pressure molding, cer- 
tain thermosets are applied to sheets of material 
such as glass fiber; the sheets are then "laid up" 
in the mold and cured under relatively low heat 
and pressure. Boat hulls, air ducts, and automo- 
bile bodies are made by this method. 

Among the ways in which thermoplastic 
resins are formed, the most important are injec- 
tion molding, extrusion, and vacuum forming. 
Injection molding is carried out by melting the 
resin in a chamber and then squirting it under 
pressure into a mold, where it quickly hardens 
to shape. In extrusion, the plastic is heated in a 
cylinder and is then forced continuously through 
a forming die (like toothpaste extruded from 
a tube). A moving belt carries the formed 
plastic away as it hardens. In vacuum forming, 
sheets of plastics are held in a frame, heated, 
and drawn down into or onto the mold by 
vacuum. Such molds, which can be very large 
and are relatively inexpensive to make, lend them- 
selves to short production runs of such things 
as signs, displays, manikins, and toys. 

Important thermosetting resins are the phe- 
nolics, useful not only for the molding applica- 
tions already mentioned, but also valuable in 
the production of laminates, protective coatings, 
adhesives, foams, and plywood; the areas, whose 
excellent chemical resistance, dielectrical prop- 
erties, and colorability recommend them for 
closures, cosmetic boxes, radio cabinets, and ap- 
pliance parts; the melamines, whose bright 
colors, stain resistance, and hard surfaces have 
made them a ready market in plastic dinner- 
ware; and the polyesters, whose greatest market 
today is in low-pressure glass reinforced lami- 
nates whose high impact strength and light 
weight make them ideal for furniture, boats, 
aircraft parts, and luggage. 

Volume-production thermoplastic resins in- 
clude the polystyrenes, the cellulosics, the acry- 
lics, the nylons, the vinyls, and the polyethy- 
lenes. Polystyrenes are available as lightweight, 
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clear, colorful plastics whose easy moldability 
and economy fit them for such applications as 
disposable packages, cups, picnic supplies, toys, 
housewares, signs, and displays. Copolymerized 
with butadiene, they have recently made a place 
for themselves as impact-resistant materials for 
such uses as helmets, kick plates, tote boxes, and 
valve parts. The cellulosics, such as cellulose 
acetate, are used for colorful toys, knobs, elec- 
trical-equipment parts, shoe heels, and packaging 
items. The acrylics are notable for their clarity, 
impact strength, and resistance to chemicals, 
sunlight, and weathering. Typical uses are in 
taillight lenses, luminous reflectors, instrument 
panels, light diffusers, skylight bubbles, and 
decorative screens. The nylons are tough, re- 
silient, chemical. and heat-resistant plastics 
especially useful in gears, bushings, and wire and 
cable jacketing. The vinyls are resistant to sol- 
vents, alkalies, and acids, Resilient, tough, and 
attractive, they have found a growing market 
in floor tiles, pipe and tubing, films and sheets, 
upholstery fabrics and foams, and phonograph 
records. The polyethylenes are flexible, durable, 
lightweight materials prepared by synthesis of 
ethylene at high temperatures and pressures. 
Their versatility, resistance to chemicals and 
moisture, strength, and comparative economy 
have rapidly raised polyethylene consumption. 
Typical applications are in chemical-industry 
Pipe and tubing, toys, housewares, cable insula- 
tion, squeeze bottles, sheeting, and film. Poly- 
ethylene is the first of the polyolefins—long-chain 
giant molecules which open up a new era in 
plastics materials. One of the latest entries into 
the polyolefin family is isotactic polypropylene, 
a material whose molecules can be structured 
to end-product needs by specially devised 
catalysts. 
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Man-Mape Fiers: Plastics are very closely re- 
lated to many synthetic fibers. Thus the poly- 
amides (nylon), the acrylics (Orlon), the poly- 
vinyls (Dynel), the polyesters (Dacron, Fortrel, 
Kodel), polyethylene, and polypropylene fibers all 
have plastics counterparts widely used in film, 
sheet, and molded forms, as described earlier, Ac- 
tually, synthetic fibers can be classified as either 
organic or inorganic. Glass fiber (supplied as 
either filament or staple fiber) is the leading in- 
organic fiber currently produced. Organic fibers 
are classified as regenerated, derivative, and fully 
synthetic. The fibers listed above are all fully syn- 
thetic. 

Viscose rayon is an example of a regenerated 
cellulose fiber made from wood pulp or cotton 
linters by means of various chemical agents; it is 
easily dyed, has good properties, and is inexpen- 
sive. Acetate, an example of a derivative fiber, is 
a compound of cellulose and acetic acid. It has a 
smoother “hand” (£e. feel) than viscose rayon, 
is “woollike” in behavior, and is more wrinkle- 
resistant. Nylon, still the most widely produced 
"true" synthetic fiber, is a polymer of the salt re- 
sulting from the reaction of hexamethylenedia- 
mine with adipic acid. Its great strength, color- 
ability, and ability to blend with other synthetic 
or natural fibers have given it use in a wide range 
of industrial, commercial, and consumer applica- 
tions. Nylon is used in tire cords, ropes and cables, 
hosiery, suitings, underwear, sweaters, and in 
satins, taffetas, and marquisettes. The polyesters 
have made a place for themselves because of great 
strength, low water absorption, ability to resist 
wrinkles, and retention of shape wet or dry. The 
use of polyester blends has had a significant in- 
fluence on the men's-wear industry in the U.S. 
See also Fiber. 

In 1958 (most recent Census of Manufactures) 
there were 3,222 U.S. establishments manufactur- 
ing plastics products. In 1961 there were 139,015 
workers employed in the plastics field, and the 
industry produced a value added by manufacture 
of $1,275,651,000. 

See also Silicone; Synthetics. , 

Plastic Surgery (plastik súr’jēr-ï), a surgi- 
cal specialty that repairs or replaces damaged or 
abnormal tissue. The function of plastic surgery 
is the restoration of a part to normal, or as near 
normal as possible, in both function and appear- 
ance. Plastic surgery includes skin grafting and 
transference of tissue from one part of the body 
to another. When the surface injury is not too 
deep, the surgeon may repair it with thin sheets 
from the stomach or thigh. When more than 
skin is to be transferred, the lap method is used. 
This involves leaving one part of the graft con- 
nected to the donor site to nourish the trans- 
ferred tissue until it gets its own blood supply. 
Plastic surgery is used for hare lip and cleft 
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palates, for facial scars left by burns, and for 
disfiguring birthmarks. In cases of injury, jaw- 
bones are fashioned from ribs, noses from 
cartilage, eyelids from neck skin, eyebrows and 
lashes from the hair behind the ear, lips from 
the mouth lining, and nostrils from ear lobes. 
If a color discrepancy occurs in transferring skin 
from the body to the face, color tattoo may be 
employed. 

Although plastic surgery dates back to the 
Renaissance, and skin grafting is 2,500 years old, 
the great impetus to modern plastic surgery 
came with World War I, in repairing injuries 
to wounded soldiers. Methods were perfected in 
World War II. 

Plata (plä’tä), Río DE LA, or RIVER PLATE, the 
estuary of the Uruguay and Paraná rivers in 
South America, between Argentina and Uru- 
guay. At its mouth, on the Atlantic Ocean be- 
tween Maldonado and Cape San Antonio, the 
estuary is ca. 130 m. wide; at Montevideo it is 
60 m. wide, and at Buenos Aires ca. 25 m. wide. 
Its total length is ca. 225 m. An immense 
volume of water passes through the Plata, since 
its drainage area covers ca. 1,500,000 sq. m. It 
was discovered by Juan Diaz de Solís in 1516 
and named by Sebastian Cabot, who explored 
it (1526-30). 

Plataea (pla-te'a), a city of ancient Greece, 
about 9 m. s. of Thebes, in Bocotia. It was lo- 
cated at the foot of the northern slope of Mt. 
Cithaeron, and between it and Thebes the Asopus 
River formed a natural boundary. The city is 
thought to have been built by the Thebans, but 
there was continual strife between the two ter- 
ritories. In 519 ».c. the Plataeans formed an alli- 
ance with Athens, and in 480 s.c. their city was 
destroyed by the Persians because they had as- 
sisted the Athenians in the battle of Marathon. 
The following year Aristides and Pausanias won 
a victory over the Persians under Mardonius 
at Plataea, in which the Persians were completely 
scattered. Plataea was besieged by an army of 
Spartans and Thebans in the Peloponnesian War 
and, after defending itself for two years, was 
compelled to surrender in 427 B.c., when the city 
was destroyed and many inhabitants were slain. 
Those escaping found safety in Athens but later 
returned to rebuild the city. Plataea had consid- 
erable importance as late as the 6th century A.D. 
Its ruins are near the present-day village of 
Kokhla. 

Plateau (pla-tó"), a tract of land that is gen- 
erally level (particularly in the early stages of its 
history) and elevated an appreciable height 
above the surrounding territory. 

. Most plateaus fall into two groups, when 
judged according to their origin: (1) those 
which were pushed up above their surroundings 
by the action of strictly mechanical forces within 


the earth; and (2) those which were formed by 
the spreading of one sheet of volcanic lava (and, 
occasionally, volcanic ash) on top of another, 
until thicknesses of thousands of feet were 
reached. The Columbia River plateau is an ex- 
ample of the latter type. A third type of plateau 
is the mesa (4.v.), or tableland. 

The rocks which underlie plateaus arc not 
necessarily horizontal. The sheets of volcanic 
rock which make up lava plateaus are horizontal, 
and, frequently, the rocks which cap mesas are 
horizontal. The rocks of the Allegheny Plateau, 
however, were bent into the shape of a huge 
saucer by mechanical forces in the earth's interior 
before the action of rain, streams, and the acids 
released by decaying vegetation gave this plateau 
its flat upper surface. 

The soil of many plateaus is highly fertile, 
but the larger regions of this type are located in 
the arid belt, and the soil is too dry to produce 
without irrigation. The streams, moreover, are 
usually in deep channels, so that it is difficult to 
conduct water to the general levels by artificial 
channels. The arid regions are confined largely 
to the plateaus; the surrounding mountains 
interfere with precipitation. These regions are 
often cut by canyons into tablelands, or by 
streams to form bluffs, as in the Bad Lands of 
North and South Dakota. In other localities the 
surface is sculptured by erosion processes to re- 
semble mountains (e.g., the Catskills of New 
York). Many high plateaus have abundant rain- 
fall, however, and are covered with grasses or 
valuable forests, as in the western part of 
Canada and the U.S. 

The plateaus of Asia, especially Tibet and the 
Pamirs, are the most extensive and highest in the 
world. Next to these range the Andean plateau 
of South America and the Rocky Mt. plateau of 
North America. In Central Asia, the land masses 
have a general altitude of from 10,000 ft. to 14, 
000 ft., but these are deeply cut by streams. The 
Colorado plateau, located between the Sierra 
Nevada and the Rocky Mts., ranges in height 
from 6,000 to 9,000 ft., while the plateau known 
as the Great Plains, located in the western part 
of the Mississippi Valley, immediately east of 
the Rocky Mts., is from 3,000 ft. to 6,000 ft. 
above sea level. 

Recent oceanographic research has revealed 
the existence of submarine plateaus. Perhaps the 
most extensive of these is the flat-topped Mid- 
Atlantic Ridge, which runs from Iceland per- 
haps to the Antarctic. See Ocean. 

Platinum (plat'i-nim), a grayish-white metal 
(element, No. 78; symbol, Pt; atomic weight, 
195.23), found in the metallic state in rounded 
granules distributed through sandy deposits, and 
alloyed with the platinum metals. In the native 
state it occurs only in small, irregular grains 
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from the size of a pinhead to that of a pigeon's 
egg, although there are instances in which the 
deposits have weighed as much as 20 lb. Native 
platinum is not pure, and, besides containing 
traces of gold, iron, and copper, it is alloyed 
with several other metals which it resembles in 
certain properties, which are called the platinum 
metals. These embrace iridium, palladium, rho- 
dium, ruthenium, and osmium. It is very heavy 
and is separated from sandy deposits by wash- 
ing in a stream of water in the same manner in 
which gold is separated from sand. Platinum 
is very malleable and ductile, has a brilliant 
luster, and, while the heaviest of ordinary metals, 
is least expanded by heat. Its high degree of in- 
fusibility and resistance to the action of chemical 
reagents makes it a valuable metal for vessels 
used in chemical laboratories, such as evaporat- 
ing dishes, crucibles, and capsules. It is important 
in the manufacture of electrical apparatus and as 
à catalyst in certain industrial processes. It is used 
in dentistry and jewelry making. Platinum is 
both rare and costly; it was first described in 
1740. 

The alloys of platinum are not numerous, but 
with silver it forms a fusible white alloy, which, 
however, blackens by working and is attacked 
by nitric acid. It melts in the oxyhydrogen flame 
and in the electric furnace. At a white heat it 
becomes soft and can be forged and weldedilike 
iron. The air does not affect it at any tempera- 
ture. Its property of resisting the effects of ordi- 
nary heat renders it of value in electrical supplies 
and radio equipment. Platinum is obtained in the 
U.S.S.R., Canada, South Africa, the U.S. (Cali- 
fornia, Oregon, Alaska), and South America 
(especially Colombia). 

Plato (plat), Greek philosopher, born in 
Athens in 427 (?) n.c.; died there in 347 B.c. Of 
the four great schools of philosophy, he was the 
founder of the first, which wascalled the Academic 
school; while Aristotle founded the Peripatetic; 
Epicurus, the Epicurean; and Zeno, the Stoical. 
Plato's early life is not known, but it is certain that 
he received a good education, since he belonged 
to one of the first families of Athens. His mother 
is said to have been a descendant of Solon. From 
his 20th year to the time of the death of Socrates 
in 399, he was the favorite pupil of the latter, 
and he himself, as is clearly recognizable in his 
"Dialogues," regarded himself primarily as Soc- 
rates’ student and follower. After the death of 
his master, he went to Megara, where he studied 
with Euclid. Later he went to Asia Minor and 
Egypt, where he studied the philosophy of the 
Pythagoreans, and finally to Sicily. When, at the 
age of 40, he returned to Athens, he founded a 
philosophical school which gathered in the gar- 
dens of a man named Academos, and thus it 
received the name Academy. 
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His teachings consisted of conversation with 
his students, not on a dry, “academic,” profes- 
sional level but enlivened by humor and figures 
of speech. Hence it was not surprising that not 
only his actual students but many others attended 
these philosophical discussions. The general in- 
terest went so far that even women, who were 
excluded from the gathering, disguised them- 
selves as men in order to attend. Plato had learned 
from Socrates this heuristic, inductive method of 
teaching, which lets the mind of the inquirer 
find the solution to a problem for himself, It is 
interesting to remember that Aristotle became 
—due to his formal logic—the father of medieval 
philosophy. Although a student of Plato’s, he did 
not follow Plato in his method of teaching. Aris- 
totle strove for final, precisely formulated defini- 
tions which were communicated to his followers 
and, after his example, so did the scholars of the 
Middle Ages. Aristotle’s ambition was the de- 
velopment of a finished system; Plato’s was a con- 
tinuously developing, never-ending approach to- 
ward its roots. 

Plato is one of the few Greek philosophers 
whose works in a written form are well pre- 
served. Allegedly there were 64 different books, 
of which we still have 44, some of them of doubt- 
ful authenticity. They are called the “Dialogues,” 
after the form of conversation which gradually 
led the inquirer to the final definition he was 
seeking. How far each individual dialogue con- 
tains later interpolations and what should be their 
chronological order are questions which present 
problems for the history of philosophy. 

All of the “Dialogues” are of utmost impor- 
tance, from all three points of view—philosophi- 
cal, literary, and linguistic. When we think of 
ancient Greek as a language and literature, we 
think foremost of Plato’s prose. The names of the 
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most important dialogues, in most of which 
Socrates is introduced as an active participant, 
are as follows: "Phaedrus," "Protagoras," and 
“The Apology"; “Phaedo,” "Gorgias," and "Sym- 
posium"; "The Republic," "Timaeus" "The 
Laws," and “Critias.” 

Plato, in contrast to Socrates, was not inter- 
ested primarily in problems of ethics and of the 
truth, but essentially in the problem of reality. 
From the solution of this foremost problem he 
wanted to solve the more specific ethical and 
epistemological problems. The "idea" as the con- 
densation of all qualities which are common to 
a group of things is, in Plato's opinion, unchange- 
able (ze., there are elms, oaks, maples, willows, 
but the idea behind all of them is the idea of 
the tree). The individual things may vary, but 
they have one thing in common—the idea. Ac- 
tually, it is only the idea which truly exists. 
Knowledge of truth exists and is therefore an 
idea. The idea of the good, of the beautiful, of 
the soul, of the state, are integrated and connected 
with each other, but it is only the ideas which 
are perfect. Our reality, of which we learn 
through our senses, is imperfect, but the ideas 
exist actually and are real beyond the world of 
the soul, of the state, are integrated and connected 
as by seers or poets in “holy madness,” or through 
philosophy by integrated thinking. The mathe- 
matical sciences, logic, etc., are merely preparatory 
steps for this intrinsic, metaphysical concept of 
thought. The “doxa” (subjective opinion) means 
merely the changeable world of reality perceived 
by our senses but does not at all contribute to 
true knowledge. In other words: we learn only 
about objects but not about the ideas themselves. 
The “epistame,” to which mathematics and phi- 
losophy are merely preparatory steps, represents 
a concept which makes us realize the ultimate 
realities, the ideas. 

Among the ideas, Plato considers the idea of 
the good as the principal one (a doctrine chiefly 
expounded in “The Republic”), but while it 
dominates the other ideas, they participate in it. 
Today, some of these ideas seem essential, e.g., 
the ideas of beauty and of truth; others, how- 
ever, seem much less so, e.g., the ideas of the 
major virtues like wisdom and temperance and 
the ideas of mere abstractions like symmetry 
and proportion. Plato did not clearly solve the 
problem of connecting ideas with actual things 
We perceive because in the various “dialogues” he 
gives different explanations of this connection. 
However, his general belief seems to be that the 
actual things participate in the original meta- 
physical idea, of which they are only a feeble mir- 
ror; that they imitate the idea more or less per- 
fectly and that they are mixed with it. 

All philosophers after Plato have speculated on 
the meaning of his approach to the metaphysical 
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ideas and have put forward their own special 
analysis. Therefore, we have to distinguish among 
classical Greek Platonism. Neo-Platonism (q.v.), 
medieval Platonism, and modern idealistic Pla- 
tonism. Each of these schools and, in fact, almost 
each individual philosopher, has his own way of 
explaining the general approach from Plato. 

There are some philosophical questions about 
which we know almost more from individual 
dialogues of Plato’s than from later interpreta- 
tions. The “Phaedo,” for instance, tells absolutely 
clearly his doctrine of the immortality of the 
soul, which, in his opinion, exists previous to 
the body. Everything that we know thus seems 
to him to be only a partial recollection of the ideas 
which the soul was able to perceive before it en- 
tered the individual body. The individual human 
body actually hampers the knowledge of truth, 
which would be perceived much more clearly by 
the bodiless soul. 

Of all the other dialogues, only "The Repub- 
lic" has to be mentioned because it is less philo- 
sophical and more realistic than the others. It 
deals with problems of education, but at the 
same time with problems of government and 
justice. The state is considered superior to the 
individual and the family, and the end of educa- 
tion is seen to be the preparation of each citizen. 
for the best possible service to the state. 

A complete clarification of the philosophical 
concept of Plato can be accomplished only by 
analyzing each single dialogue. His approach to 
some individual questions develops and even 
changes, but never does his most original and 
most profound concept. The nucleus of his sys- 
tem, that the ideas exist independently beyond 
the physical realm, that they are absolute and 
pure condensations of our abstractions and that 
the physical world represents only imperfect, par- 
tial mirrors of these ideas is maintained through- 
out all of them. 

Platoon (p/a-té0n’), formerly a body of troops 
who fired simultaneously. In the U.S. Army, a 
platoon now generally comprises two sections 
(four squads), or about 48 men, directed by a 
first or second lieutenant. 

Platt (plat), okvire HITCHCOCK, legislator, 
born in Washington, Conn., July 19, 1827; died 
Apr. 21, 1905. He studied at an academy and 
in 1849 was admitted to the bar. For some time 
he practiced his profession at Meriden. He was 
elected to the state senate of Connecticut in 1855, 
became secretary of state in 1857, and was again 
elected to the state senate in 1861. For four years 
he was a member of Congress, beginning in 1865, 
and was elected U.S. Senator in 1879. He served 
in the senate about 25 years, and wrote the fa- 
mous Platt Amendment, which was made a part 
of the Constitution of Cuba (q.v.). 

Platt Amendment. See Cuba; Platt, O.H. 
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Platt-Deutsch (plit-doich), or Low GERMAN, 
a German dialect spoken in the lowlands of North 
Germany. It is popularly called Low Dutch by 
English-speaking people, and is a distinct lan- 
guage that came down to the present time from 
the Old Saxon, The Flemish and Dutch languages 
are classed with the Low German, but, since 
they have a considerable literature and are asso- 
ciated with different political governments, they 
are usually regarded as distinct languages. They 
include a number of different dialects, but all of 
them show a remarkable agreement with the 
Dutch, German, Flemish, English, and Scandi- 
navian in their system of consonants. Formerly 
the Low German was spoken in a large region 
south of the North Sea, particularly before the 
Reformation, but since then the High German 
has steadily superseded it as the modern classical 
language, but it is still spoken in the homes of the 
peasants. A literature of much interest has been 
written in the Low German; it has especially 
been enlarged and popularized by Fritz Reuter 
and Klaus Groth. 

Platte (plat), a river formed at North Platte, 
Neb., by the confluence of the North Platte and 
South Platte Rivers. After a course of about 400 
m, toward the east it joins the Missouri at Platts- 
mouth. Both the North and South Platte Rivers 
rise in the Rocky Mts., the former having a length 
of about 800 m. and the latter about 500 m. The 
channels of these rivers are wide and sandy, and 
during the melting of the snow on the mountains, 
in May and June, they are filled with rapidly 
flowing and sand-colored water; but in the other 
seasons of the year extensive sand bars appear. 
Neither of these rivers is navigable. The entire 
basin of the Platte includes about 300,000 sq. m. 
Its valley is broad and fertile in the eastern part, 
but in the foothills and mountains are precipitous 
bluffs on both sides. They are chiefly of a mixed 
limestone and sandstone formation, 

Plattsburg (plat/barg), county seat of Clin- 
ton County, New York, on Lake Champlain, at 
the mouth of the Saranac River, 165 m. N. of Al- 
bany. It is on the Delaware & Hudson RR. and 
is attractive asa summer resort, It is the seat ofa 
state teachers college. Champlain Coll, which 
was a part of the State Univ. of New York, 
was located here after World War II but is no 
longer in operation. Manufactures include wall 
paper, paper products, and razor blades. 

First settled in 1784, Platsburg was in- 
corporated as a city in 1902. Nearby, off 
Valcour Island, occurred the first naval bat- 
tle of the American Revolution, on Oct. 11, 
1776. Population, in 1940, 16,351; in 1950, 
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attsmouth (plat mah), county seat of 
Cass County, Nebraska, on the Missouri River, 
21 m. s. of Omaha. It is situated immediately 
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south of the Platte River, on the Missouri Pacific 
and the Chicago, Burlington, & Quincy R.R.s. 
The place has a large trade in cattle, grain, lum- 
ber, and merchandise. It has extensive railroad 
machine shops. Among the manufactures are 
dairy products, bread, canned fruits, tobacco 
products, flour, machinery, clothing, and truck 
bodies. Plattsmouth was settled in 1853 and in- 
corporated as a city in 1855. Population, r940, 
4,268; in 1950, 4,874. 

Platypus (platipzs), an amphibious mam- 
mal, a genus of the subclass Monotremata, found 
only in Tasmania and southeastern Australia. 
There is only one species, Ornithorhynchus 
anatinus, and it is an egg-laying, nocturnal mam- 
mal. The adult is from 12 to 20 in. long and 
has two toothlike prominences on either side of 
the jaw. The muzzle is flat and quite large, resem- 
bling a duck's bill. It has short, thick fur, dark 
brown above, lighter below. The short, powerful 
limbs have webbed feet and each hind limb pos- 
sesses a spur which secretes a poison. The platypus 
sleeps and rears its young in deep burrows 
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in river banks. It subsists on worms, insects, and 
crustacea. The female feeds its young on milk 
which is exuded through pores in the skin. 

Plautus (p/é’tus), titus Maccrus, Roman 
comic dramatist, born at Sarsina, in Umbria, of 
free parents, about 254 B.c.; died in 184. He prob- 
ably received his education at Rome, where he 
studied the Latin language and acquired profi- 
ciency in Greck literature. It is thought that he 
became connected with a dramatic company at 
Rome and that he later engaged in foreign trade, 
but, after failing in this, returned to Rome. At 
the age of 30, shortly before the Second Punic 
War, he composed his first three plays. Their 
Success encouraged him to continue in literary 
Work. From 224 s.c. until his death, he devoted 
his time entirely to literature. 

The authentic plays of Plautus became con- 
fused with others which passed under his name, 
so that tradition varies, some assigning to him 
as many as 130 plays. The known writings of 
Plautus have been arranged from a treatise pub- 
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lished by Varro. These 21 plays we now regard 
as those of Plautus. His plays portray the life 
of the middle and lower classes of Rome, and 
their humor has caused them to remain popular 
for centuries. Many of his plots and scenes show 
the influence of the Greek writers, but his original 
style and phrasing have been highly commended 
by Cicero and Varro. His influence can be seen 
in the works of Dryden, Shakespeare, and Addi- 
son, and a number of his works have been trans- 
lated into many modern languages. His 21 plays 
are: “Amphitruo,” “Asinaria,” “Aulularia,” “Cap- 
tivi" “Curculio,” “Casina,” "Cistellaria," “Epid- 
icus,” “Bacchides,” "Mostellaria," “Menaechmi,” 
“Miles Gloriosus," “Mercator,” “Pseudolus,” 
“Poenulus,” “Persa,” “Rudens,” “Stichus,” “Tri- 
nummus," and “Truculentus.” “Vidularia” exists 
only in a fragmentary condition. 

Player Piano (p/a’ér pi-an’6), a mechanically 
operated piano. The fundamental idea of the 
player piano is perhaps 200 years old. Its real 
development and practical application date back 
to about 1870, while the important improvements 
which made the player piano a commercial pos- 
sibility were developed from 1910 to 1930. 

Jacquard of silk loom fame, in 1802, invented 
the perforated cardboard pattern of the jacquard 
loom and this in principle is identical to the 
perforated music rolls of the present day. 

About 1868, John McTammany constructed a 
player piano mechanism that was concealed in 
the case of the piano and substituted a narrow 
sheet of perforated flexible paper with winding 
and rewinding rolls instead of the perforated card- 
board pattern of Jacquard. These two inventions 
made the player piano practical and from that 
time on it became popular. With the player 
piano, the player need not be a trained pianist but 
through a system of controls can regulate the 
tempo, the phrasing, and the volume of the music 
cut into the player piano roll. Further develop- 
ment was a reproducing piano. This was an elec- 
trically operated player piano which accurately 
reproduced the playing of the world's finest pian- 
ists. This was done by making a record of the 
actual playing of the pianist, which was then cut 
into the roll, and in addition all the controls were 
operated from the player piano roll, so that an 
exact reproduction of the artist's playing could be 
obtained. 

. With the advent of the radio and the increas- 
ingly fine reproduction of the phonograph, the 
demand for player pianos declined until today 
there are none being manufactured commercially. 

Playfair (pla'fár), Lord Lyon, chemist and 
statesman, born in Meerut, India, May 21, 1819; 
died in London, England, May 29, 1898. He was 
graduated from St. Andrews Univ., Scotland, 
studied chemistry at the Andersonian Univ., 
Glasgow, and returned to India to improve his 
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health. In 1843 he became professor of chemistry 
at the Manchester Royal Institution, and later was 
appointed by Sir Robert Peel on the sanitary com- 
mission to examine the chief British cities. He 
had charge of the department of juries at the ex- 
hibition of 1851, receiving as a reward a compan- 
ionship of the Bath, and in 1857 became president 
of the Chemical Society of London. The follow- 
ing year he was elected to the chair of chemistry 
in the Univ. of Edinburgh, and in 1868 entered 
Parliament as a Liberal representing Edinburgh 
and St. Andrews Univs., holding his seat for 17 
years. In 1873 he was made postmaster general. 
He was raised to the peerage as Baron Playfair 
of St. Andrews and in 1892 was made a lord-in- 
waiting. Lord Playfair wrote a number of works 
on chemistry and educational subjects and edited 
Liebig’s “Chemistry in Its Application to Agricul- 
ture and Physiology.” 

Plays (plaz). See Drama. 

Pleasonton (plezuntun), ALFRED, soldier, 
born in the District of Columbia in 1824; died at 
Washington, D.C., Feb. 17, 1897. He was gradu- 
ated from West Point Military Acad. in 1844, 
served with distinction under Gen. Taylor in the 
Mexican War, and for bravery in the Battles of 
Palo Alto and Resaca de la Palma was brevetted 
first lieutenant. He served in the regular army 
until the beginning of the Civil War, and in 1862 
was commissioned a major of cavalry. When Gen. 
Lee invaded Maryland, Pleasonton commanded 
the cavalry that followed his army. Later he took 
part in engagements at Boonsboro, South Moun- 
tain, Antietam, Fredericksburg, and Chancellors- 
ville. At the last-mentioned battle he checked the 
advance of Stonewall Jackson, thereby saving 
Hooker’s army. Soon after he became major gen- 
eral and took a leading part in the campaign be- 
fore Gettysburg, for which he was made colonel 
in the regular army. In 1864 he was transferred to 
Missouri, where he distinguished himself by com- 
pelling the Confederates under Gen. Price to 
retreat from the state. He became major general 
in the regular army in 1865, but resigned his com- 
mission in 1868. President Grant appointed him 
collector of internal revenue in the latter year, 
and later he became president of the Cincinnati 
& Terre Haute R.R. He was placed on the retired 
army list in 1888 with the rank of colonel. 

Plebeians (p/é-bé’yanz), or PLEBs, one of the 
two great classes into which the Roman people 
were divided, the other being the patricians. The 
latter class held all the offices of the government 
and enjoyed the privilege of governing the af- 
fairs of the nation. The plebeians were denied 
these, and were forbidden to marry patricians. 
Though the plebeians bore the brunt of fight- 
ing, they were denied the right of using the 
spoils of war. The contest between the two classes 
for the enjoyment of equal civil rights constitutes 
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a large part of the civil history of Rome. In 268 
xc. the Hortensian law was finally established, 
under which the two hostile classes were recog- 
nized as one general body of Roman citizens with 
equal rights. This law provided practical equality 
in the rights of property. With representation of 
these classes in the legislative branch of the gov- 
ernment, their civil rights remained practically 
equal; later all distinctions disappeared. 

Plebiscite (p/é/'i-sit). See Election. 

Plehve (plZ've), VYACHESLAV KONSTANTINO- 
VITCH, statesman, born in St. Petersburg, Russia, 
in 1848; died July 28, 1904. He was descended 
from a noble but poor family, and with the aid 
of wealthy friends was able to secure a general 
education for a business and public career. For 
some time he was a minor official in the govern- 
ment, but later became imperial counsel at War- 
saw. Under Nicholas II he was raised to the dig- 
nity of procurator at St. Petersburg and subse- 
quently became assistant minister of the interior. 
In 1902 he became minister of the interior, serv- 
ing until the onset of the Revolution of 1904-05. 
His rigid policies provoked criticism by the Lib- 
eral party, and he was assassinated. 

Pléiade (pla-yad’), a group of French poets 
of the 16th century. See Du Bellay, Joachim. 

Pleiades (plé’ya-déz), a beautiful cluster of 
stars in the constellation Taurus, sometimes called 
the Seven Sisters. It contains several hundreds of 
stars six of which are easily visible to the naked 
eye, while three more are in reach of exception- 
ally good eyesight. In Greek mythology the Pleia- 
des are the seven daughters of Atlas and Pleione. 
They are Celaeno, Electra, Taygeta, Maia, Aster- 
ope, Merope, Alcyone, and the parents Atlas and 
Pleione. The Greeks account for only six of these 
stars being visible to the naked eye by asserting 
that Electra left her place that she might behold 
the ruin of Troy, which city was founded by her 
son Dardanus. Later they all committed suicide 
out of grief for the death of their sister and were 
placed by Zeus as stars on the shoulder of Taurus. 
All the stars of the cluster travel through space 
with a common motion. 
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Pleistocene Culture (p/istó-sén kül'tár). See 
Pre-History. 

Pleura (p/Z/rà), a thin, moist membrane that 
lines the cavities of the chest, forming a covering 
of the external surface of the lungs. It is in the 
form of an enclosed sac and within is a fluid 
called the serum, which is secreted to prevent 
friction. The pleura consists of two chambers. A 
portion of the outside of one sac is closely attached 
to one of the lungs and its root and the other 
portion to the inside of its thoracic wall, while 
the fluid lubricates the pleural surfaces, permitting 
the lung portion to move smoothly over the tho- 
racic portion. Besides forming a protection of the 
lungs, it serves to hold it and other organs of 
the chest in position. 

Pleurisy (pla'ri-sj), in medicine, an inflamma- 
tion of the pleura, the membranes which line the 
chest cavity and cover the lungs. This condition 
occurs usually during the active period of life, 
being relatively rare in infancy and old age. Al- 
though pleurisy may develop following an injury 
or exposure to cold, it usually occurs as a com- 
plication of one of the varieties of pneumonia 
(q.v.) or of tuberculosis (g.v.). It may be an 
acute sudden or a slow chronic process, accord- 
ing to the progress of the underlying infection of 
the lungs. In acute pleurisy the pleural mem- 
branes are reddened and there is slight exudation 
of lymph (g.v.) fluid—the so-called dry pleurisy. 
The process may stop here and heal, or may 
progress to a second and more prolonged stage 
with copious effusion of serous fluid—the so-called 
wet pleurisy or pleurisy with effusion. The latter 
disease heals slowly, leaving thickening of the 
pleural membranes and adhesions between the 
lung and chest walls. Occasionally when the 
underlying infection is severe, fluid or pus pockets 
may form which are drained by inserting a needle 
into the chest wall over the pocket in order to 
promote faster healing. The sulfa drugs and peni- 
cillin are effective in treating pleurisy the same 
as they are effective against the underlying lung 
infection (except tuberculosis). The symptoms of 
pleurisy include pain in the chest over the af- 
fected area, made worse on inspiration; rapid 
respiration, chills and fever, dry cough, and 
thirst. The patient often lies on the affected side 
in an effort to splint the chest to avoid the pain- 
ful movement of respiration. Firm strapping of 
the affected side of the chest is useful in relieving 
the pain, along with other measures carried out 
by the physician. The condition is not very dan- 
gerous of disabling, except in cases where the 
underying cause, such as tuberculosis, overcomes 
the patient. 

Pliny the Elder (p/in’i), renowned writer and 
naturalist, born at Comum, Italy, now called 
Como, in 23 4.».; died in the year 79. He was the 
uncle of Pliny the Younger. Due to the position 
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of his family, he obtained in Rome the most 
liberal educational training available in his time. 
At the age of 23, he became commander of 2 
troop of cavalry stationed in Germany and served 
for some years under L. Pomponius Secundus, 
whose biography he later wrote, In 52, he re- 
turned to Rome and studied law, and after prac- 
ticing the legal profession for a short time, he 
returned to his native town to devote his atten- 
tion to literary research. Later appointed gover- 
nor of Spain by Nero, he remained in that coun- 
try until 71. Soon afterward he returned to Rome, 
to pursue literary work again, and in 73, he 
adopted his nephew, Pliny the Younger, whose 
education he directed. 

He is the author of a large number of works, 
but only one, his “Natural History,” has come 
down to us. At his death he left his nephew vari- 
ous extracts from all the books he had read. Pliny 
felt that no book was so bad as not to contain 
some good, and his “Natural History” was com- 
piled in harmony with this theory. Published 
about 77, it is divided into 37 books, and accord- 
ing to his own account, is a compilation from 
upward of 2,000 volumes. It covers the whole 
range of the scientific knowledge of his time, and 
is one of the chief sources of information concern- 
ing the life of the earliest Christian era. He be- 
came commander of the Roman fleet, and, in 79, 
was stationed off Misenum when the eruption of 
Mt. Vesuvius buried Pompeii and Herculaneum. 
Eager to witness this phenomenon at close range, 
he hastened toward the seat of disturbance, but 
was suffocated in the vapors caused by the erup- 
tion. These circumstances of his death are related 
by the younger Pliny in a letter to the historian 
Tacitus, 

Pliny the Younger, a Roman orator and 
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author of the "Epistles," was born at Comum, on 
the Lake of Como, Italy, in 61 A.p.; died in 115. 
After the death of his father, C. Caecilius, he 
was adopted by his uncle, Pliny the Elder. He 
studied at Rome under Quintilian, whose influ- 
ence may be seen in his pupil's writing. Extremely 
cultured, he showed great devotion for literature, 
and, like his uncle, was noted for industry and 
perseverance, In 81 a.D., at the age of 18, he made 
his first appearance as an advocate before the 
quorum, He was chosen consul in the year 100, 
and was later made governor of Pontica in 103. 
After two years’ service there, he became curator 
of the banks and channel of the Tiber. 

Pliny’s literary fame rests largely upon his 
panegyrics on Emperor Trajan known as the 
“Eulogium,” and his informal “Epistles.” These 
comprise the only existing works. His “Epistles” 
were published in nine books with a final vol- 
ume after his death. As an associate of Tacitus, 
the two criticized each other’s work, and by their 
intimacy became so linked that they were jointly 
remembered in people’s wills. 

Pliocene (p/i’é-sén), in geology, the last 
epoch of the Tertiary period, so named because 
the greater part of its fossil shells belong to the 
recent species. Some writers apply the term post- 
pliocene to the more recent deposits in which no 
extinct species of fossil shells are found which 
are below those that contain relics of man. Only 
small areas of this period are found in North 
America, but the formations belonging to this 
epoch are very extensive in Europe. 

Plotinus (p/6-ti’nis), Greek philosopher, bo; 
in Egypt in 205 a.v.; died in 270. He is per) 
the most important of the Neo-Platonic p| 
ophers (see Neo-Platonism) and greatly influ 
the philosophy of medieval Christianity. F. 
Egypt he visited Persia and India, where hi 
learned much about the wisdom of the Orient. 
In 244, he went to Rome and there enjoyed the 
interest and active help of the Emperor Gallienus, 
who furthered his plans for founding a new Pla- 
tonic, Utopian community in Campania. Ploti- 
nus’s death, however, made the execution of this 
idea impossible. Among his disciples were Emi- 
lius, Aristochius, and the well-known Porphyry, 
who published his treatise, the six “Enneads.” 

Plotinus’s concept represents a fusion of the 
Platonic concept of the existence of ideas (see 
Plato) with Oriental concepts of emanation, The 
“One” emanates all existence. The inferior is al- 
ways emanated from the superior. The first ema- 
nation is the mind (nous), the second the soul, 
the last matter, Only through the endeavor for 
knowledge is it possible for man, who is partially 
spirit, partially matter, to approach the higher re- 
gion. Knowledge itself develops from the per- 
ception of sensations to mathematics, logic, and 
dialectics to the really pure knowledge. This last 
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knowledge recognizes the oneness of human and 
divine existence and oneness of the ideas and their 
worldly reflections in the realm of the mind. Few 
are able to identify themselves in a mystical way 
with the One. Plotinus's ideas about beauty, jus- 
tice, transmigration, and even demons grow out 
of this general concept. 

If man is to be able to conceive of his soul as 
a part of the world soul, he has first to deny 
reality. This idea, as was only natural, was taken 
over by Christian philosophers. St. Augustine 
(q.v.), Johannes Scotus (q.v.), and others were 
influenced by Plotinus very strongly, as were also 
medieval Jewish thinkers, German mystics and, 
much later, the philosophers of German idealism, 
like Fichte and Schelling, and also to a certain 
degree Schopenhauer and Schleiermacher (4.v.). 

Plover (pliv’ér), a class of birds frequenting 
the shore and inland waters of America and Eu- 
rope. Many of the species are well known, differ- 
ing in size and color. The common plover has 
long wings, the points usually projecting beyond 
the tail. It is speckled above and black or dark 
brown below. The gray plover is native to the 
Northern Hemisphere and the speckled plover is 
found largely in Europe, where it is known locally 
as the golden plover, a name applied because of 
its coloring of yellow above. The American golden 
plover has yellowish feathers above and smoky- 
gray below. It feeds principally on insects or the 
larva found in marshes, and appears to be very 
fond of grasshoppers. Other American species in- 
clude the green plover, the killdeer plover, and 
the stilt plover. Birds classed with the plovers are 
found in all the temperate and warmer regions. 
They fly with rapidity and run swiftly, some spe- 
cies pretending to be injured, with the design of 
protecting their nest and young from an enemy. 
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The field plover is a notable example of this 
class and is found in many regions of America in 
cultivated fields, where it feeds on seeds, insects, 
and berries. 

The ring plover is a familiar bird in Eastern 
Canada, especially on the shore of Cumberland 
Bay. It is about 8 in. long, nests among the peb- 
bles of the sea, and searches for food near the 
receding waves. The legs are white, the crown 
and collar are black, and the general color is white 
with yellow markings. Another Canadian species, 
the piping plover, ranges southward from New- 
foundland. Most of the plovers molt twice a year 
and the males and females have a very similar 
appearance. The nests of all species are built on 
the ground. Some species are valued for their 
flesh, and their eggs are eaten in many countries. 
They are mostly migratory birds, passing to the 
higher latitudes in the spring. 

Plow (plou), an implement used by farmers 
and others for turning over, furrowing, or break- 
ing up the soil. It is drawn by human, animal, or 
mechanical power. Those designed for ordinary 
field work are constructed with the view of cut- 
ting off longitudinal slices of earth and turning 
them over so an entirely new surface becomes ex- 
posed to the action of the air. Plows of this kind 
usually have a cutter that cuts off the weeds and 
stubble so all substances above the surface may 
be wholly turned under, thus providing the soil 
with fertilizing substances and exposing a sur- 
face well adapted to cultivation and for receiving 
the seed of a crop to be sown or planted. Plows 
are mentioned very early in history. 

Metal-tipped plows are mentioned in the Old 
Testament; the instrument was widely known in 
ancient times, reaching the pinnacle of its devel- 
opment in Rome. Thereafter, practically no im- 
provements were made until recent times. With 
the dawn of scientific agriculture in the early 
18th century, new plows were developed to per- 
mit more efficient breakage of the soil. Progress, 
however, was slow until this century, when. the 
application of motor-driven tractors to agricul- 
tural uses enabled farm machinery designers to 
utilize the new sources of power. Tractor plows 
are now used on most modern farms in America 
and elsewhere. 9 

Plum (lim), a class of fruit trees belonging 
to the same genus as the apricot, almond, peach, 
and cherry. This fruit is cultivated very exten- 
sively, especially in the Temperate Zones. Many 
species have been described. They range from 
the small products of cold regions to the large 
and luscious kinds produced extensively in the 
Temperate and Tropical Zones. Plums are native 
to many countries and were found extensively 
distributed in America at the time of its discov- 
ery, though since then other species have been 
acclimated, and the American trees have been 
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improved more or less by propagation. Among 
the common species of cultivated plums are the 
Chickasaw, beach, damson, Damascus, black- 
thorn, green gage, Cashmere, cherry, and St. 
Julien. These differ greatly in size, taste, color, 
and form, and are alike valuable for different 
purposes. Prunes are made by drying certain kinds 
of plums, such as the German and Turkish prunes. 
Others are eaten fresh, preserved, or used in mak- 
ing syrup, vinegar, and alcohol. Plum jellies, 
jams, and syrups are delicious. Plum wine is valu- 
able for coloring, purifying, refining, and mellow- 
ing spirits and is made from prunes. The plum 
tree yields a hard and fine-grained wood which 
is well adapted for carvings. 

Plummet (plám'ét), or PLUMB LINE, an in- 
strument used to fix vertical lines, or lines in the 
direction of terrestrial gravities. It is of very an- 
cient origin and is referred to in Isaiah 28:17. This 
instrument consists of a weight, generally of lead, 
hanging to a string. A square is usually set in a 
vertical position by a plumb line, the other limb 
of the square being horizontal, and in this way 
it is possible to determine both vertical and hori- 
zontal lines. In surveying and astronomical in- 
struments the plummet is sometimes used in fix- 
ing and regulating their position, but the spirit 
level is employed more generally. Surveyors usu- 
ally employ the spirit level to regulate the hori- 
zontal position of the compass, and a plummet 
is used to indicate where a stake or marker is to 
be fixed in the surface of the ground, 

Pluperfect (ploo'pér-fékt), in grammar, the 
verb tense which expresses an action completed in 
the past, e.g., he had written. 

Plush (plas), the name of a fabric which is 
similar to velvet, but different from the latter in 
having a longer pile or shag. Many varieties are 
manufactured and sold in the market. Some 
grades are all worsted, while others are worsted 
with a mohair pile, and still others are of cotton 
With a silk pile. Mohair-and-worsted plush is em- 
ployed in making upholstered furniture and the 
former enters largely into wearing apparel, such 
as caps and cloaks. Dresses and hats worn by 
women and several kinds of hats for men are 
made of plush with silk pile. France, Germany, 
and England produce the largest quantities of 
plush fabrics. 

Plutarch (plz'tárk), biographer and moralist, 
born in Chaeronea, Greece, about 46 A.».; died 
about 117. He studied philosophy at Athens, and 
later moved to Rome where he learned the Latin 
language, came in contact with noted Roman 
Scholars and statesmen, and lectured on philos- 
ophy. In the latter part of his life he resided at 
Chaeronea, where he filled the office of magis- 
trate and was a priest to Apollo. 

„He is the author of "Opera Moralia,” essays on 
historical, physical, and moral subjects, but his 
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fame rests upon the work “Parallel Lives,” treat- 
ing of 44 illustrious men. The biographies are 
arranged in pairs as follows: 

1. Eumenes and Sertorious. 

2. Cimon and Lucullus. 

3. Lysander and Sulla. 

4. Demosthenes and Cicero, 

5. Agis and Cleomenes. 

6. Pelopidas and Marcellus. 

7. Phocion and Cato the Younger. 

8. Aristides and Cato the Elder. 

9. Pericles and Fabius Maximus. 

10. Nicias and Crassus. 

11. Dion and Brutus. 

12. Timoleon and ZEmilius Paulus. 
13. Philopoemen and Titus Flaminius. 

14. Themistocles and Camillus. 

15. Alexander and Caesar. 

16. Agesilaus and Pompey. 

17. Pyrrhus and Marius. 

18. Solon and Valerius Publicola. 

19. Demetrius and Antonius. 

20. Alcibiades and Coriolanus. 

21. Theseus and Romulus. 

22. Lycurgus and Numa. 

The first mentioned in each of the pairs is a 
Greek. Besides these biographies, Plutarch wrote 
the lives of Artaxerxes Mnemon, Galba, Aratus, 
Otho, Tiberius, and Caius Gracchus. It is said 
that Napoleon was profoundly interested in read- 
ing Plutarch. 

Pluto (p/oo'tó), in Greek legend, the surname 
of Hades, the third son of Cronos and Rhea, 
and brother of Zeus and Poseidon. The Greeks 
regarded him ruler of the infernal regions, which 
were afterward known as Hades, being so named 
from Pluto. In the time of Homer, Hades was 
the name of a person instead of a place, as it was 
afterward applied, and the people of his time 
had no conception of two distinct realms for 
the departed, but both the good and bad were 
thought to live together. In later history Hades 
became the name of a place, and it was thought 
to consist of two disinct regions, the realm of the 
good being known as Elysium and that of the 
wicked as Tartarus. This modification of the con- 
ception of the realm of the departed also modi- 
fied the station assigned Pluto, who became the 
ruler of Tartarus, but he was regarded as the 
guardian of treasures below the earth, and it was 
thought that he caused an abundance of fruit to 
spring from the soil. The name Pluto is from 
plutein, meaning to be rich. In later times the 
Romans adopted the Greek notions with regard 
to a future state, and began to worship Pluto in 
place of Dis Pater, a name derived by them from 
dives, meaning rich. 

Pluto, the most remote planet so far discov- 
ered. Its period of revolution around the sun 
lasts 248 of our years. Its average distance is 39.5 
times that of the earth to the sun, but on ac- 
count of the elliptic shape of the orbit the dis- 
tance varies from 49 to 30 times. It was found 
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Jan. 23, 1930, after a painstaking photographic 
search by C. W. Tombaugh at the Flagstaff (Ari- 
zona) Observatory. Only large telescopes show it, 
since it is as faint as a 15th magnitude star. Latest 
research estimates its diameter at ca. 3,200 m. 

Plutocracy (p/00-tok’ra-sj), a political system 
in which government is controlled by the wealthy 
class (see Plutus). The name is also loosely used, 
usually derogatorily, for the wealthier classes 
collectively. 

Plutonium — (/oo-tón'-am). 
Bomb; Uranium. 

Plutus (ploo'ts), the Greek god of riches, son 
of the fertility goddess Demeter and a mortal 
named Iasion, hence originally a god of bountiful 
harvests. Zeus blinded him so that all might re- 
ceive his gifts without discrimination. He is repre- 
sented in art as coming to men slowly but 
departing from men on wings. Plutus was made 
the subject of a comedy by Aristophanes. 

Pluviometer (pld0-vi-dm'e-tér), or RAIN 
GAUGE, an instrument for measuring the amount 
of rain which falls on any given surface. Various 
instruments have been devised to obtain fairly ac- 
curate measurements of rainfall. A gauge in wide 
use is the U.S. Weather Bureau “weighing rain 
and snow gauge.” Rain and snow are collected in 
a receiving bucket which is balanced on springs. 
A drum, driven by clockwork, automatically and 
continuously records the precipitation. Another 
device widely used by the Weather Bureau is 
the "Sin. gauge.” This consists of a funnel- 
shaped receiver, 8 in. in diameter at its wider 
end, with a measuring tube, 2.53 in. in diameter 
and 20 in. long, fitted onto the small end of the 
funnel. The receiver and measuring tube fit into 
an overflow can 24 in. high. The catch of rain, 
which is magnified ten times by this instrument, 
is measured by a stick graduated in proportion 
to this magnification factor. In the case of snow, 
the catch is collected directly in the overflow can, 
then melted and poured into the measuring tube 
where it is measured in the same manner as rain. 
Gauges have been developed which indicate the 
duration of each shower as well as the rate at 
which the water falls. 
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Pluvióse (plü-vyóz), the name, meaning ap- 
proximately "rainy," given to the fifth month of 
the year in the Revolutionary Calendar adopted 
in 1793 by the National Convention of the First 
French Republic. It began, according to the 
number of the year in which it fell, on Jan 20, 
21, or 22. 

Plymouth (p/im'ith), a port of entry in Mas- 
sachusetts, county seat of Plymouth County, 42 m. 
s.&. of Boston. It is on Plymouth Bay, an inlet of 
Massachusetts Bay, and on the New York, New 
Haven & Hartford R.R. The town is famous as 
the landing place of the Pilgrim Fathers (Dec. 
21, 1620), who founded the first permanent Eng- 
lish settlement in New England. The major point 
of interest is Plymouth Rock, a boulder onto 
which the Pilgrims are supposed to have stepped 
when they went ashore from the Mayflower. 
Another is the Forefathers Monument, a granite 
memorial 81 ft. high. Pilgrim Hall, a museum 
erected in 1824 by the Pilgrim Society, contains 
an excellent collection of paintings relating to 
the history of the Pilgrims and of articles 
brought from England on the Mayflower. Plym- 
outh has the largest rope-manufacturing plant 
in the world. Other manufactures include metal 
products, window curtains, women's clothing, 
and worsted fabrics. Cranberry cultivation and 
fishing are important industries. Population, 1950, 
13,608. 

Plymouth, a borough in Luzerne County, 
Pennsylvania, on the Susquehanna River, 20 m. 
s.w. of Scranton. It is on the Delaware, Lacka- 
wanna & Western and the Delaware & Hudson 
R.R.’s. Its principal industry is the mining and 
shipping of anthracite coal, but it also has manu- 
factures of hosiery and clothing. Plymouth was 
settled in 1768, in territory claimed by both Con- 
necticut and Pennsylvania until 1797, and and in- 
corporated in 1866. Population, 1940, 15,507; 1n 
1950, 13,021. 

Plymouth, an English county borough, sea- 
port, and naval base in the county of Devon- 
shire, between the estuaries of the rivers Tamar 
and Plym, on the north shore of Plymouth Sound, 
ca. 200 m. s.w. of London. 
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Plymouth is an ancient city, and was mentioned 
in the 11th-century Domesday Book where it is 
called “Sutone,” z.e., south town. In the 12th cen- 
tury it was called “a mene thing as an inhabita- 
tion of fishers.” In 1439 it received a charter of 
incorporation, the first in England’s history to 
be bestowed by Act of Parliament, and assumed 
the name of the King’s Town of Plymothe. Its 
history is closely bound up with the rise of Brit- 
ain’s naval power. The great sailors Hawkins and 
Drake were mayors of the city, and it contributed 
a larger number of ships and sailors to the fleet 
that conquered the Spanish Armada than any 
other English town. Its position on the southwest 
coast made it important in England’s commerce 
with the New World; it was from Plymouth 
that the Mayflower sailed in 1620, and that Capt. 
Cook set forth on his first voyage to Australia in 
1768. 

The present city has grown from the fusion of 
three towns: Plymouth, East Stonehouse, and 
Devonport, which were amalgamated in 1914. It 
is second only to Portsmouth (q.v.) as a naval 
base, and its population is overwhelmingly de- 
pendent for employment upon naval and, to a 
lesser extent, military and Royal Air Force activi- 
ties; in 1937, 40 per cent of the population were 
engaged in the two occupational groups, public 
administration and defense, and shipbuilding and 
marine engineering, as compared with 11 per cent 
for the country as a whole. It serves as shopping 
center for the surrounding country, and has minor 
industries including clothing factories, printing, 
general engineering, and quarrying. There is also 
some commercial use of the port. The city is on 
the main Great Western Ry. line connecting Lon- 
don and Southwest England. 

Plymouth suffered severely from German 
bombing during World War II, especially during 
the air raids of March and April 1941, which 
wiped out whole areas. The buildings destroyed 
(some of great historic interest) included 40 
churches, the civic buildings, libraries, theaters, 
and main shopping streets, as well as thousands 
of homes. “A Plan for Plymouth,” prepared 
(1943) with the aid of Sir Patrick Abercrombie, 
Britain's most famous town-planner, lays down 
lines for reconstruction. This looks to the plan- 
ning of the surrounding countryside to provide 
the city with a green belt. It proposes that "his- 
toric Plymouth," the oldest part of the town, 
Which includes the Barbican Quay, be preserved 
as an enclosed precinct; and that a new City Cen- 
ter extend from famous Plymouth Hoe overlook- 
ing the sound to the north railway station, with 
well-planned shopping and amusement centers in 
between. An important feature of the plan is the 
Provision for new industries, to lessen the city’s 
dependence on the naval base; in particular, it 
suggests that Plymouth exploit its position in the 
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midst of some of England’s loveliest scenery to 
attract tourist traffic. Population, ca. 200,000. 

Plymouth Colony (kd/'o-ni). See Pilgrim 
Fathers. 

Plymouth Rock (76k), a granite boulder on 
Massachusetts Bay, celebrated because of the land- 
ing of the Pilgrim Fathers on Dec. 21, 1620. It 
is supposed that Mary Chilton and John Alden 
were the first Europeans to set foot upon the 
rock. A large piece was broken from the rock 
in the early period of the colony, and this was 
taken by 20 yoke of oxen to the center of the 
city of Plymouth, where it was surrounded by 
an iron railing, but it was returned to its orig- 
inal position at Hedges' Wharf in 1880. 

Plymouth Sound (sound), on the north shore 
of which the city of Plymouth, England, is situ- 
ated, is a considerable inlet of the Atlantic Ocean. 
The county of Cornwall borders it on the w., that 
of Devonshire on the x. Two rivers flow into it: 
on the northwest the Tamar, through its wide 
estuary the Hamoaze; and on the east the Plym, 
whose estuary is called the Cattewater. On the 
nothern, or city, shore of the sound, the high 
limestone plateau of Plymouth Hoe rises above 
streets and dockyards to command a magnificent 
view out to sea—as far, on clear days, as the 
Eddystone Lighthouse 15 m. away. The Hoe, 
according to an old legend, was the battleground 
of the Celtic hero Corrinaeus and the Cornish 
giant Gogmagog. In the harbor is Drake's Island, 
now a fortress but once a prison in whose dun- 
geons famous captives languished. 

Over 2 m. out in the sound is the Breakwater, 
which shelters the waters of the harbor. This is 
a limestone barrier, built by Rennie in 1812 and 
considerably enlarged since; it is 3,000 ft. long 
and cost between $7,000,000 and $8,000,000 
(£1,500,000) to build. 

Plymouth Sound has much natural beauty, and 
was the scene of many historic sea battles, espe- 
cially during England's wars with France. 

Plywood (pi wood). See Wood. 

Pneumatic Conveying (ni-mat'ik kon-vd 
ing), a system of transmission employing the ef- 
fects of suction and propulsion by air in a manner 
similar to that of pneumatic dispatch (q.v.). 
Here, however, no carriers are used and the ob- 
jects to be transported are directly sucked or 
propelled by compressed air through flexible or 
rigid tubes. Pneumatic conveying is possible and 
profitable only where the distances involved are 
short (from ship to shore, from truck to storage 
tank), and where the load consists of a great 
mass of small, even-sized objects, such as grains, 
ashes, or coals. 

Pneumatic Dispatch (dis-pach), a system of 
transmitting letters, bills, checks, etc., through 
metal tubes by means of air pressure and/or suc- 
tion. The first mention of pneumatic dispatch 
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seems to occur in a paper presented in 1667 by 
Denis Papin (who had worked together with 
Boyles and Huygens on vacuum pumps), before 
the Royal Society in London, 

In 1854 Josiah Latimer Clark took out a patent 
for the first workable system which was subse- 
quently installed in London. The first installation 
had lead tubes of 14 in. diameter, was 220 yds. 
long and worked by suction, one-way only. The 
introduction of air pressure later on made it pos- 
sible to return the carriers through the same 
tube, 

Several systems of pneumatic dispatch are used 
currently: (1) the original English system, where 
a central office receives and dispatches messages 
through incoming (suction) and outgoing (pres- 
sure) tubes, Smaller stations handle their traffic 
with single two-way tubes; (2) the Continental 
system, used in Paris, where carriers go in one 
direction only, the stations being arranged in 
rings. In some systems carriers are dispatched in 
carrier trains at regular intervals whereby on each 
station the messages destined to this station are 
taken out and new messages together with the 
rest of the carrier train are dispatched. Air pres- 
sure is applied only when needed; (3) the Sie- 
mens system, used in Berlin, and the Bazcheller 
system, used in New York, both of which main- 
tain a continuous flow of air in the tubes. Through 
special receiving sluiees and dispatching valves it 
is possible to maintain uninterrupted traffic with- 
out interfering with the main flow of air or with 
other carriers in transit. Tubes are also arranged 
in closed circuits and pressure and suction are 
simultaneously applied from opposing ends. The 
carriers in all systems are tubular oblong recep- 
tacles of metal or plastics with suitable buffers 
on both ends. 

The use of pneumatic tubes has spread from 
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postoffices, banks, and exchanges where it origi- 
nated to hospitals, warehouses, department stores, 
hotels, newspapers, restaurants, and even factories 
—where at present not only papers but also small 
tools and machine parts may be transmitted by 
tubes. Pneumatic tubes provide a cheap and quick 
medium of communication, as the power used in 
house systems is very small and can even be gen- 
erated by hand, though it is today, of course, 
nearly always generated by electricity. The aver- 
age speed of a carrier is approximately rooo yds. 
per minute. The smallest tubes in common use 
have a diameter of 114 in., the largest tubes, one 
of 8 in., capable of conveying a carrier weighing 
8 Ibs. ^ 

Pneumatics (nü-màr'iks), the branch of sci- 
ence which treats of gases, either at rest or 1n 
motion. Gases differ from liquids in that their 
molecules possess greater freedom of motion, but, 
like the latter, possess the following properties: 
They transmit pressure equally in all directions; 
the downward, upward, and lateral pressures at 
any point are equal; and bodies weighed in air 
or gas lose a weight equal to the weight of the 
air or any gas they displace. The repulsive tend- 
ency in gases is very marked, which may be seen 
by placing a small quantity of gas into an empty 
vessel, when it will expand until the entire ves- 
sel is filled. The science of pneumatics includes 
an investigation of the property of gases, such as 
their density, weight, pressure, elasticity, con- 
densation, rarefaction, equilibrium, and diffusion. 
It investigates the instruments and machines that 
depend upon the pressure and elasticity of air for 
their actions, such as the barometer, balloon, and 
air pump (q.v.). See also Gas. 

Pneumatic Tire (£r), a tube of rubber or rub- 
ber fabric. It is mounted on the rim of wheels used 
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by automobiles, bicycles, airplanes, etc. Except for 
a limited number of certain industrial vehicles, 
tires consist today of a rubber fabric casing or 
“shoe” filled with compressed air, which may be 
replaced through a one-way stop valve. The 
weight of the vehicle rests on the column of 
compressed air. 

The outer casing, or tire proper, is manufac- 
tured by joining a strip of rubberized cord fabric 
to two steel hoops that form the beads with which 
the tire is mounted on the wheel rim. Over this 
first (inner) layer of rubberized cord fabric, other 
layers or "plies" are laid, reinforced by a "breaker 
strip" under the tread, and "chafers" or chafing 
strips over the beads. A heavy layer of com- 
pounded rubber tops the other layers to form 
the tread ply into which, at the subsequent vul- 
canization, the characteristic anti-skid design is 
molded. 

The first patent for a pneumatic tire was taken 
out by Robert William Thompson, of Scotland, 
in 1845. His invention did not become popular, 
however, until 1888, when John Boyd Dunlop, 
also of Scotland but practicing as a veterinary 
surgeon in Belfast, Ireland, patented his version 
of a pneumatic tire, Dunlop's tire showed many 
features of the pneumatic tire now in use, such 
as a separate air container protected by an outer 
casing and a reinforced tread. Dunlop's invention 
gave great impetus to cycling (g.v.); and the 
automobile (q.v.) could never have achieved its 
predominant role without the development of 
such a tire. The Michelin Co., of France, was the 
first to adapt the pneumatic tire to motor-car use 
in 1895; and such tires for airplanes were first 
brought out by the Dunlop Tire and Rubber 
Corp. in 1910. 

Pneumatic Tools, a class of tools operated 
by compressed air. Such tools are principally ap- 
plied by hand, and the mechanism which re- 
ceives the impulse to power from the compressed 
air is in the handle or housing. Two types of 
Pneumatic tools are in extensive use, known as 
percussion and as rotary tools. The first type in- 
cludes those used for drilling, riveting, chipping, 
caulking, ramming, and hammering. They are 
used in working metal, cutting stone, and carving 
wood. An air compressor located at a convenient 
central point conducts the compressed air through 
a suitable connection, which includes a flexible 
hose of some length so as to permit the workmen 
to handle the tool with facility. Percussion tools 
strike from 1,500 to 20,000 blows per minute, 
depending upon the manner of construction and 
handling for the particular use to which they are 
applied. A valve in the handle permits the opera- 
e control both the speed and the force of the 
‘ool. 

Rotary tools are used for drilling and boring in 
wood and for various purposes in metalwork, 
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such as boring cylinders, screwing nuts on bolts, 
expanding tubes, grinding joints of steam pipes, 
and boring cylinders and valve seats. The drills 
are made in a large number of sizes and forms, 
and so may be adjusted or replaced with facility 
as the character and progress of the work to be 
done may require. The mechanism works with 
an air pressure of from 60 to roo lb., but in some 
larger tools the pressure is up to 125 lb. per sq. 
in. Pneumatic tools are used extensively in larger 
industrial establishments, especially in England, 
France, Germany, Italy, Canada, and the U.S. 

Pneumonectomy (n4-mó-nék'tó-mi), a sur- 
gical procedure of removal of a portion of a lung, 
usually a single lobe, affected with chronic or in- 
curable disease such as tumors or severe injuries. 

Pneumonia (nd-mo’ni-a), a commonly oc- 
curring infectious disease of the lungs, Lobar 
pneumonia is most frequently caused by the pneu- 
mococcus bacterium (Diplococcus pneumoniae), 
and more rarely by the hemolytic streptococcus, 
the staphyloccus, and Friedlander's bacillus. It is 
called lobar pneumonia because it is characterized 
anatomically and pathologically by inflammation 
and consolidation of one or more lobes of the 
lung, usually more or less completely incapacitat- 
ing that part from performing its normal respira- 
tory function. There are 32 recognized different 
types (cultural and microscopic differences) 
of the common causative organism, the pneumo- 
coccus, most prevalent of which are types I, II, 
III, V, VII, and VIII. Some individuals carry non- 
virulent forms of the pneumococcus in' their 
throats and respiratory passages which may be- 
come active and cause acute pneumonia when 
contracted by another person. 

The disease occurs at all ages, more frequently 
in adults increasing with age, and rarely in chil- 
dren of less than one year. Among tbe predis- 
posing conditions to pneumonia are poor ventila- 
tion, overcrowding, undernourishment, fatigue, 
and exposure to dampness and cold, with fre- 
quetly an immediately antecedent history of sore 
throat, cold, grippe, or bronchitis. One usually 
contracts this disease by inhaling the droplets ex- 
haled by the coughing, sneezing, or forceful 
breathing of a person infected with the pneumo- 
coccus. One to two days after the initial infection 
there is an acute onset of illness with severe chills 
and fever, cough, blood-tinged or rusty colored 
expectoration, labored and rapid breathing, with 
pain in the chest on the affected side, due to a 
usually accompanying pleurisy (q.v.), dark con- 
centrated urine, and cyanosis (dusky or bluish 
color) of the skin, lips, and nails, due to insuffi- 
cient oxygenation of the blood by the air in the 
affected lung. The temperature reaches and re- 
mains at 103° to 105° F., and the pulse is propor- 
tionately rapid. Sometimes the patient is delirious 
due to the fever and toxic effects of the infection. 
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The acute course usually lasts from 7 to ro or 
12 days, ending in “crisis” (sudden drop in tem- 
perature and improvement of the patient’s condi- 
tion) or by “lysis” (gradual drop in temperature 
and accompanying improvement) as the consoli- 
dated lung begins to clear. Adequate treatment 
includes strict rest in bed and good nursing care, 
high fluid intake, high caloric and easily digest- 
ible diet, oxygen tent—especially in case of la- 
bored breathing and cyanosis, and the specific use 
of the sulfa drugs and/or penicillin to combat 
the infection itself. A specific pneumococcal anti- 
serum is sometimes used in refractory cases, or in 
cases with severe complications. Before the advent 
of the above-mentioned drugs, mortality from 
pneumococcus pneumonia averaged from 25 to 40 
per cent, but since then the mortality is consider- 
ably less than ro per cent. 

Bronchopneumonia, similar to lobar pneumo- 
nia, in symptoms and course, is caused by the 
same organisms and also by the influenza bacillus, 
and is treated in a similar manner. It frequently 
occurs as a complication of some other condition 
such as cold, grippe, measles, or influenza, and is 
perhaps the most common complication of chronic 
severe debilitating diseases, such as typhoid fever 
or brucellosis. Anatomically it consists of small 
patches of inflammation of the small bronchial 
tubes and surrounding tissue. The disease com- 
monly occurs in children before the age of ro 
and in adults beyond the age of 5o years. 

Atypical or virus pneumonia is a type of pneu- 
monia frequently seen but diagnosed only in re- 
cent years, the cause of which is thought to be a 
specific filtrable virus. The condition is usually 
not serious and the course is mild with slight to 
moderate fever and mild cough. Diagnosis is usu- 
ally made by x-ray. 

Pneumonokoniosis (nimó-nó-kó-ni-ó' is). 
See Occupational Diseases, 

Pneumothorax (ni-mo-tho'raks), a medical 
term, meaning an accumulation of gas or air in 
the pleural (lung) cavity of the chest allowing 
more or less collapse of the lung on the affected 
side, Pneumothorax may occur in case of an ex- 
ternal wound of the chest causing an opening 
into the pleural cavity through the chest wall, or 
by perforation of the lung by an inhaled object, 
by the burrowing action of a lung abscess, or by 
spontaneous rupture of surface air cells of the 
lung. Such cases of spontaneous pneumothorax 
are usually sudden in onset with severe pain on 
the affected side and rapidly increasing difficulty 
in breathing, inasmuch as the respiratory system 
is now leaking air. The normal respiratory move- 
ments of the combined actions of chest wall move- 
ments, raising and lowering of the diaphragm, 
and elasticity of the lungs become relatively in- 
effective as the normal pressure between the chest 
wall and the lung surface changes to positive from 
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the normal slightly negative pressure necessary to 
keep the lungs expanded. In any case of sudden 
and persistent pain in the chest medical attention 
should be obtained, and an open wound of the 
chest should be plugged immediately. Artificial 
pneumothorax is a slow introduction of air or 
an inert gas such as nitrogen into the pleural 
cavity through a needle inserted between the ribs, 
for the purpose of partially or completely col- 
lapsing a diseased lung so that it may rest and 
heal. This is done especially in cases of tuber- 
culosis of the lungs, and is a prolonged process, 
ie., repeated air injections must be given in order 
to keep the lung collapsed, because the injected 
air is slowly absorbed and dissipated. When the 
diseased lung has sufficiently healed, the air is 
gradually withdrawn, and the lung expands and 
resumes its normal function. d 

Po (po), a river of Europe, the largest in Italy. 
It rises in the Alps, near the boundary line be- 
tween Italy and France, at an altitude of 6,000 ft., 
and drains the large plain of northern Italy lying 
between the Alps and the Apennines. The length 
is 417 m. and its basin includes 27,750 sq. m. It 
enters the Adriatic Sea by a large delta, extending 
inland above Ferrara, a distance of 6o m., and its 
width at the sea is about 58 m. The Po is remark- 
able for its width and the large volume of water 
carried from the mountains to the sea. Its exten- 
sive navigation facilities make it an important 
route. Among the tributaries are the Adda, the 
Ticino, the Mincio, and the Trebbia. Turin is 
the most important city on its banks, but there 
are others that enjoy a large commercial trade. 
In April 1945, the Allies broke through the valley 
of the Po, thus reaching the strategic industrial 
cities of northern Italy and by this victory vir- 
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tually bringing to an end the Italian phase of 
World War II. 

Poaching (pdch’ing), in English law, entry 
upon land belonging to another person for the 
purpose of killing or stealing game. 

Pocahontas (põ-ka-hön’tas), daughter of 
Powhatan, a distinguished Indian chief, born in 
1595; died in Gravesend, England, in 1617. Her 
early life was spent among the Indians in Vir- 
ginia. In 1608, according to “The Generall His- 
torie of Virginia” (1624), by Capt. John Smith 
(q.v.), she saved the captain's life. Smith had 
been taken prisoner while on an exploring expe- 
dition and, according to his account, was about 
to be put to death when she prevailed upon her 
father to spare his life. Historians are in disagree- 
ment concerning the truth of the story. In 1612 
Pocahontas was captured by the English and held 
as a hostage. The following year she was con- 
verted to Christianity and christened Rebecca. 
She married John Rolfe, an Englishman, in 1614, 
and two years later accompanied him to England. 
There she was entertained by the bishop of 
London and received at court as an American 
princess. She was the object of much interest 
during her six-month stay. She died while pre- 
paring to return to Virginia. Pocahontas was the 
mother of Thomas Rolfe, from whom many 
illustrious Virginia families descended. 
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Pocatello (p0-ka-tél'lé), a city in Idaho, seat 
of Bannock County. The second-largest city in 
the state, it is located on the Portneuf River, ca. 
230 m. s.E. of Boise. It is served by the Union 
Pacific R.R. Surrounded by fertile agricultural 
country, it is an industrial and transportation 
center, the site of cheese plants, creameries, and 
feed and flour mills. Other manufactured prod- 
ucts include phosphate fertilizers and petroleum. 
Pocatello is the site of Idaho State Coll. It 
was settled in 1882 and incorporated as a city 
ca. 1893. Population, 1940, 18,133; in 1950, 
26,131. 

Pochard (pó'cherd), a sea duck (genus Nyroca 
ferina) of the Old World. The head of the male 
is red, its breast is black, and its back is white with 
narrow black stripes. The female, of duller plum- 
age, is called the dunbird. The pochard is related 
to the canvasback and the redhead of the U.S. 

Pocket Battleship (pok'et bat'l-ship), name 
popularly applied to a type of World War II war- 
ship of relatively small displacement (ca. 12,000 
tons), built by Germany after the treaty of Ver- 
sailles limited her naval tonnage. It was a danger- 
ous foe, even to vessels of higher rank, because 
of its heavy armament (20 guns, up to 11 in.), 
long-range projectiles, and speed. A noted pocket 
battleship was the Admiral Graf Spee, which was 
scuttled in 1939 near Montevideo, Uruguay, after 
a battle with three British cruisers. The Japanese 
built similar vessels, but the type did not come 
into universal use. 

Podiatry (pó-di'g-tri), until recently called 
chiropody, the latter term having originated with 
D. Low in his publication "CAiropodologia" 
(1785). Originally the chiropodist (now podia- 
trist) treated ailments of the hands and the feet, 
and especially deformities and disturbances of 
the toes. With the growth and development of 
podiatry as a science and a profession with pre- 
scribed courses of study leading to a degree, spe- 
cialization ensued; now the licensed podiatrist 
may practice minor surgery on the feet, diagnose 
and treat foot ailments, perform palliative and 
mechanical treatment of foot deformities, and 
prescribe corrective measures for foot abnormali- 
ties. He may not use anaesthetics other than 
local; operate on the bones, ligaments, tendons, 
or muscles of the foot; or treat communicable or 
constitutional diseases of the feet. The various 
states of the U.S. differ in their laws regarding 
the educational requirements, licensing, and sta- 
tus of this profession. 

Poe (po), EDGAR ALLAN, American lyric poet, 
short-story writer, editor, and critic, born in 
Boston, Mass., Feb. 19, 1809; died in Baltimore, 
Md., Oct. 7, 1849. Poe, whose parents were actors, 
was left an orphan in 1811 and was adopted by 
John Allan, of Richmond, Va., whose name was 
added as Poe's middle name. 
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From 1815 until 1820, while his foster-parents 
were in England, Poe was sent to Manor House 
School, near London. After further education in 
Richmond, Poe entered the Univ. of Virginia. 
At the end of a single term, devoted too largely to 
drinking and gambling, Poe was withdrawn from 
the university by Allan and left behind him debts 
which his foster-father refused to pay. His path- 
ological reaction to alcohol handicapped Poe 
throughout his life and contributed to his early 
death. 

In 1827 Poe enlisted in the U.S. Army. In 1829, 
when Poe had achieved the grade of sergeant 
major, Allan arranged for Poe's honorable dis- 
charge and secured an appointment to the U.S. 
Military Acad. for him in 1830. In 1831 Poe was 
dismissed after court-martial for neglect of his 
military duties and was finally estranged from his 
foster-father. After his dismissal from West Point, 
Poe was befriended by his aunt, Mrs. Maria 
Clemm, whose daughter, Virginia Clemm, he 
married in 1836, when she was but 13 years old. 
Poe’s wife died in 1847. Throughout his life, both 
before and after his marriage, Poe was peculiarly 
dependent upon his aunt, her mother, 

Although Poe had published (anonymously) 
“Tamerlane and Other Poems” in 1827 and “Al 
Aaraaf, Tamerlane and Minor Poems” in 1829, 
his career as a professional man of letters began 
after his dismissal from West Point. In 1833 his 
story “MS. Found in a Bottle” won a prize of 
$100 as the best story submitted in a contest 
sponsored by the Baltimore Saturday Visitor. In 
1835 he became assistant editor of the Southern 
Literary Messenger, a Richmond magazine. 
Thereafter he held editorial posts with the Gen- 
tleman’s Magazine and Graham's Magazine in 
Philadelphia, the Evening Mirror and the Broad- 
way Journal in New York. 

Poe's short stories, which are for the most 
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part tales of mystery and horror, and which like 
his poems have sometimes been described as 
“morbid,” have important historical significance 
in the development of the short story as a literary 
form. They are striking examples of the most 
conscious artistry and have served as models of 
craftsmanship for many later short-story writers. 
They are sufficiently divorced from reality, how- 
ever, to be not of the highest rank. Among the 
best known of his stories are “The Fall of the 
House of Usher,” “The Tell-Tale Heart,” and 
“The Murders in the Rue Morgue.” 

Poe’s poems are also remarkable rather for 
technical skill in versification than for the in- 
sight which makes poets great. The best known 
of his poems, “The Raven,” “Annabel Lee,” 
"Ulalume," and “The Bells,” illustrate as well 
as any others their mechanical contrivances. Poe 
himself observed that in "The Raven" he had 
written a poem that would live, and he was right, 
but it does not stand among the really great poems 
of the world. À 

Poe's essay on "The Philosophy of Composi- 
tion," published in Graham's Magazine in 1846, 
is the most interesting of his critical writings. 
In it he gives a detailed account of his own 
method in composing "The Raven," which had 
appeared the year before and which had been 
extremely popular. 

Poet and Peasant (põ'čt and péz'ant), an 
operetta by the Austrian Franz von Suppé (1819- 
95). Von Suppé, together with the composers 
Karl Miloecker (1842-99) and Karl Zeller (1842- 
98), established the classic Viennese operetta 
which was to reach its climax in the works of 
Johann Strauss the younger (1825-99). 

Poet Laureate (16'r£-4t). See Laureate, Poet. 

Poetry (po'etrj) is imaginative literature, 
literature which makes its appeal primarily to 
the imagination and to the emotions. As imagi- 
native literature, it presents an imitation of real- 
ity, not a transcription of it. 

Although poetry is often thought of as literature 
written in metrical form, the identification of 
poetry and verse is inexact and misleading. Our 
greatest “poems” are written in verse because 
the emotional content characteristic of them is 
best expressed in verse, but Homer’s “Iliad” is 
an epic poem whether we read it in the original 
Greek verse, in an English verse translation, or 
in a literal prose translation. Shakespeare's intro- 
duction of prose passages into his plays does not 
make him less a dramatic poet. Henry Fielding, 
writing “The History of Tom Jones,” a prose 
narrative and perhaps the greatest novel to be 
written in English, thought of himself as writing 
a “comic epic.” Stephen Vincent Benét describes 
his “John Brown's Body" as “a novel in verse. 
Furthermore, the distinction between prose and 
verse is itself not always clear (e.g. the “prose 
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poems” of Lafcadio Hearn, the “prose” psalms 
of the English Bible, and the cadenced but non- 
metrical verse of Walt Whitman). It is better 
therefore to distinguish poetic from other litera- 
ture in terms of the purpose of the writer and 
in terms of more important matters of form 
than the arrangement of syllables into a metrical 
pattern. 

Poetry differs from history, then, because it 
deals with imaginary agents and events. Aristotle 
and many of his followers have pointed out that 
because it is not restricted to matters of fact, 
poetry is capable of an even higher truth than 
history. Free from the actual, the poet can deal 
exclusively with the probable. This is the sense 
in which fact is indeed stranger than fiction. In 
the world of fact, for example, accidents happen. 
Men are run down by motorcars, without appar- 
ent reason. The use of accident in a narrative 
poem lessens its credibility, however, since it is 
improbable that any particular person will be the 
victim of an accident at any particular time. The 
reader of a newspaper will believe what he will 
not believe in fiction. The poet, in other words, 
is concerned not with accidental events but with 
causally connected events—with events which are 
related causally to one another and to the char- 
acters of the agents who take part in them, 
and he is concerned with the general, not the 
particular, significance of such events. 

Poetry differs from philosophical, scientific, and 
other expository or didactic treatises in making 
its appeal primarily to or through the emotions 
rather than the intellect. Although its ultimate 
concern, like that of philosophy, is for general 
truth, poetry shares with history the advantage 
of dealing with particulars, of being concrete and 
specific, It is for these reasons, among others, 
that some critics, especially in the Renaissance, 
have found poetry more effective than expository 
essays as a means of presenting a view of the 
world. Milton, for one, observes in his “Areop- 
agitica” that Spenser for his use of the example 
of Guyon (in his “Faerie Queene”) is a better 
teacher than Scotus or Aquinas. 

Critics have divided poetry into “schools” upon 
the basis of the interests and attitudes of the poets. 
Thus we have romantic and classical poets, ro- 
mantic, realistic, and naturalistic fiction. Goethe, 
Wordsworth, and Shelley, for example, are classi- 
fied as “romantic” poets because of the highly 
emotional content of their writings and because 
of their rebellion against conventional forms and 
techniques and conventional ideas. Racine, Dry- 
den, and Pope, on the other hand, are called 
“classical” or “neo-classical” poets because of the 
intellectual restraint characteristic of them and 
because of their acceptance of principles of com- 
Position derived from the study of classical forms 
and classical ideas. Like other literary classifica- 
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tions, these designations are inexact. Moreover, 
they do not apply to poets of the very highest 
rank. The works of the very greatest poets in- 
clude both “romantic” and “classical” elements 
and are above literary controversy. 

Poetry is also divided into types. Although these 
types are not always clearly distinguished, and 
although some poems defy classification, poetry 
is usually thought of as including three main 
types: the epic, the dramatic, and the lyric. 

Epic poetry consists of imaginative literature 
in which action is recounted by a narrator. The 
great classical epics are the “Iliad” and “Odyssey” 
of Homer and the “Aeneid” of Virgil. Of mod- 
ern formal epics only Milton’s “Paradise Lost” 
ranks with these. Epic poetry also includes a 
great deal of narrative literature of all ages, 
some of which is called “romance.” Outstanding 
examples of medieval “epics” are “Beowulf,” in 
Old English, the “Song of Roland,” in French, 
and the "Nibelungenlied" in German. The Ice- 
landic Eddas and Sagas are also epic literature. 
Outstanding examples of Renaissance epics are 
Ariosto's "Orlando Furioso" and Spenser's “Faerie 
Queene." Since epic poetry in the broadest sense 
includes all imaginative literature in narrative 
form, it is possible to give only a few examples. 

Dramatic poetry consists of imaginative litera- 
ture in which action is presented on a stage by 
means of dialogue or which is written as if to 
be presented on a stage. Drama is usually divided 
into tragedy and comedy. Tragedy concerns itself 
with actions in which misfortune is brought 
upon an extraordinary person in part because 
of some flaw in his character. The action is so 
presented as to arouse in the audience the emo- 
tions of pity and fear. Comedy, on the other 
hand, usually concerns itself with more ordinary 
human types and is not concerned primarily with 
the misfortunes of the characters or presents them 
satirically as deserved misfortunes, so as to amuse 
the audience rather than to arouse the emotions 
of pity and fear. It is a convenient (but inexact) 
rule of thumb to say that a comedy ends happily 
and a tragedy in misfortune. The great tragic 
dramatists include Aeschylus, Sophocles, Shake- 
speare, and Ibsen, The great comic dramatists in- 
clude Aristophanes, Shakespeare, Molière, and 
Bernard Shaw. 

Lyric poetry consists of imaginative literature 
in which personal, emotional experiences arc 
given expression in song or songlike forms. Lyric 
poetry differs from epic and dramatic poetry 
in not being narrative. Representative lyric types 
are psalms, hymns, and popular songs; sonnets, 
odes, and elegies. Lyric poetry has been written 
by most modern and many ancient poets. A 
list of great lyric poets would include Sappho, 
Pindar, Virgil, Petrarch, Ronsard, Goethe, and 
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Although many people think only of lyric 
poetry as poetry, it is significant that the greatest 
poets of the world have been primarily epic or 
dramatic poets; e.g., Homer, Virgil, Dante, Mil- 
ton, Aeschylus, Sophocles, Shakespeare. 

Poilu (pwé-lii’), from the French poil mean- 
ing hair, popular name for a recruit in the French 
army. During World War I, one who had served 
in the trenches was called a poilu, probably be- 
cause of his growth of beard, since there was 
no time for shaving. 

Poincaré (pwan-ka-ra'), JuLes HENRI, mathe- 
matician and physicist, born in Nancy, France, 
in 1854; died in Paris, July 18, 1912. In 1886 he 
was made professor of mathematical physics and 
calculus of probabilities in the Univ. of Paris. 
His contributions to mathematical physics were 
manifold, including his studies on Fuchsian func- 
tions, differential equations, and astronomical 
theories. 


i- sA 
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Dedicating a war memorial at Chaillon, France, 1930 


Poincaré, raymond, statesman, born at Bar- 
le-Duc, France, March 20, 1860; died in Paris, 
Oct. 15, 1934. He was a successful lawyer and 
entered the chamber of deputies in 1887. Begin- 
ning in 1893, he was a member of several cab- 
inets. He was a senator (1903-12), premier (1912- 
13), and president of France (1913-20). Poincaré 
furthered the entente with Britain and Russia 
and his nationalism and tenacity greatly influ. 
enced the outcome of World War I. During his 
later terms as premier (1922-24 and 1926-29), he 
insisted on his country’s financial claims against 
a defeated Germany and ordered the occupation 
of the Ruhr (1923). In his last cabinet, he con- 
centrated on the stabilization of the franc. He 
became a member of the French Acad. in 1909. 
: Poinsettia (poin-sét’i-g), a Mexican shrub de- 
riving its name from J. R. Poinsett, American 
minister to Mexico (around 1826), who brought 
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it to America for cultivation. It is well known for 
its large red leaves and blooms around the end 
of December. 

Point Barrow (point bar’d). See Barrow. 

Pointer (poin'ter), one of a group of sporting 
dogs remarkable for their habit of pointing with 
the head to indicate the presence of game. The 
habit is instinctive, since it may be noted in 
puppies, but it can be improved materially by 
training. The pointer was developed in the r7th 
century in Europe and England. It was crossed 
with the foxhound and greatly resembles that 
breed. A well-trained pointer stops immediately 
on scenting game and remains perfectly still, 
indicating the direction of the game. See also 


ism (pwan'tiliz’m), from French 
point, meaning dot, the school of French paint- 
ing founded by Georges Seurat (1859-91) and 
Paul Signac (1863-1935), successors of the im- 
pressionists, and sometimes known as neoim- 
pressionists, from whom they are distinguished 
in that they dissolved the surface of things to an 
even greater extent. They subdivided the sur- 
face into a mosaiclike network of small dots of 
color, which, from a certain distance, gives the 
impression of an entity. 

Poison (poi’z’n), any substance that may 
cause injury or death by chemical action on the 
local tissues of the body of the average healthy 
person. Commonly, acute poisoning arises from 
substances taken by mouth, from inhalation 
(breathing) of toxic gases or dusts, from skin 
contact with corrosive or absorptive materials, 
or by hypodermic injectíon. Poisons are often 
taken accidentally, especially by children; by 
overdosage of medicine or individual hypersen- 
sitivity to some common medicine or even some 
foods; by swallowing substances left about care- 
lessly, such as acids, alkalis, old medicines, dis- 
infectants, insecticides, roach or rat poisons, paint 
or paint solvents, cleaning fluids, polishes, etc. 
In any case of suspected poisoning, call a physi- 
cian at once, and give first aid if possible. 

In giving first aid (q.v.), try to locate the 
cause of the poisoning. See if there is an empty 
bottle, vial, pillbox, or other container nearby. 
If the poison container is labeled, read the label 
carefully. Labels may contain instructions for 
giving an antidote for that substance. If the label 
does not contain instructions, then turn to the 
alphabetical list which follows for specific first- 
aid measures. 

Often the first aider must decide quickly for 
himself the nature of the poison. Burns about 
the lips, mouth, or tongue may indicate an acid 
or alkali poison (see acids and alkalis in table 
following). A yellow burn indicates nitric acid; 
black, sulfuric acid; white, carbolic acid or lye. 
If the pupils of the eyes are much dilated, suspect 
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FIRST AIDE 
and in water to drink. 


of water. 


Give Epsom salts, 1 tablespoonful in glass 


Give spirits of ammonia Loth to inhale 
Lukewarm tea or coffee or spirits of am- 


Fresh air. 
Salt emetic. 
Mustard emetic. 


ings. 
Giddiness. Excitement. Intoxication. 
Stomach and throat irritation. 
Nausea. Vomiting. 


ne hexachloride) 
Characteristic odor. 


Diarrhea. 


Neuritis. 


POISON 
(See Aconite) 
il (See Salicylates) 
(See Alcoh: renes) 


Sulfur dioxide. 
(See Barbiturates) 
ien oi 


pilatories and as rat poi- Vomiting. 
Wood 


Thallium salta (la some de-  Palns in muscles. Twitehi 
son) 


Tartar emetic (See Antimony) 
Tobacco (See Nicotine) 
Toxaphene (See Benzei 

Zinc salts (See Copper sali 


Sulfuric acid (See Acids) 
Turpentine oil 


Veratrine 
Veronal 


Wini 


POISONS 
Caru Paysictan Ar Once In Aut Cases 


FIRST AID! 
its of ammonia. 
half-teaspoonful in 
trong tea. 
luring convulsions, 


If inhaled: fresh air. 
Keep victim in dark room, lying down. 


Universal antidote or si 
Salt emetic, but not di 


Give spirits of ammonia, 


Universal antidote. 
If swallowed: salt emetic. 


Mustard emetic. 
Salt emetic. 
patches on lips, first white, then Plenty of milk. 


Tea. 


SYMPTOMS. 
ig. Collapse. 


lytic effect. 
lor. Sometimes air hunger. 


Perspiratio 
Dissinem. Visual disturbences: Delirium, 


ic, Phosphorus, Strychnine, Thallium) 


black. 


Nausea. Vomitin, 


Excitement. 


) 
Stiff neck. 


Pain in throat and stomach. 


Btained 


Paralysis of breathing mechanism. 
Mental confusion, 


Paral: 


Painful convulsions. 
Exhaustion. 


Slow respiration, 


‘POISON 
(See Alkalis) 
hydroxide (See Alkalis) 
ium nitrate (See Chlorates) 
M 
„Arseni 


ium cyanide (See Cyanides) 


sium 
gas (See Hydrogen sulfide) 


ison (See ANTU, 
com) 


"green, 


t 


1Where universal antidote, emetics, or stimulants are referred to, see introductory text. 


Procaine and local anesthet- Slow heart beat. 


Potash: 

Pot 

Pyrethrum (In some 
sprays and insecticides) 
winter; 
Salol) 
rat poisons) 


Potas: 
Potassii 


ics 
Sewer 
Strychnine (Found in some 


Silver 


POISON IVY 


the belladonna group of drugs; if contracted or 
Pinpoint size, suspect the morphine drugs. 

General rules for handling poisoning cases con- 
sist of (a) giving an antidote; ( b) causing the 
victim to vomit (except in cases where strong 
acids or alkalis have been taken); and (c) keep- 
ing the victim lying down. 

To cause vomiting, thrust fingers or a feather 
deep into victim's mouth and tickle back of 
throat, or give an emetic. Two commonly avail- 
able emetics are: 

Mustard emetic: Mix two teaspoonfuls of pow- 
dered mustard in a cup of warm water. 

Salt emetic: Mix a teaspoonful of table salt in 
a glass of warm water. 

If the victim is already vomiting when found, 
do not give an emetic, but give him large quan- 
tities of lukewarm water to drink. In an emer- 
gency, use: 

Soap emetic: A mild soap and water solution, 
made with toilet or laundry soap. Do not use 
synthetic detergents. 

Stimulants: Where stimulants are indicated, a 
teaspoonful or less of aromatic spirits of ammonia 
may be given in half a glassful of water. Strong 
hot tea or coffee are excellent stimulants. 

Soothing drinks: When the victim’s stomach 
is greatly irritated or burned, soothing drinks 
may be indicated. These may be flour mixed with 
water or gruels made with oatmeal, farina, or 
barley. In some cases, give milk, olive oil, cream, 
melted butter, salad oil, or mineral oil; give only 
olive oil in the case of phenol (carbolic acid) 
poisoning. 

“Universal antidote”: A mixture of two parts 
of activated charcoal, one part of magnesium 
oxide, and one part of tannic acid has been 
recommended in certain cases or where the cause 
of poisoning is unknown. Two or three table- 
spoonfuls of this should be mixed with one half 
glassful of lukewarm water. 

As soon as the doctor arrives, tell him exactly 
what has been done by way of first aid. y 

Poison Ivy (774), the common name applied 
chiefly to two species of Rhus, the genus which 
includes the shrubby sumacs. The two species, 
Rhus radicans and Rhus Toxicodendron, are 
widely distributed over the U.S. They are also 
known as poison oak, mercury, etc. The plants 
may grow as trailing vines, in swamps or in dry 
places, or, sometimes, with stems several inches 
thick, may climb high up on large trees. The 
leaves are divided into three separate leaflets; 
rather pale green in summer, they are brightly 
colored in the fall. The vines bear clusters of 
whitish or greenish berries. ^ 

A related plant, Rhus Vernix, is the species 
commonly known as the poison sumac. A coarse 
shrub or small tree, 5-10 ft. tall, it has gray 
smooth bark and smooth whitish branchlets. The 
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leaves are formed of 7-13 leaflets, egg-shaped and 
pointed, staggered along the leaf stem. The fruit 
is whitish or drab, and globular. The foliage is 
particularly attractive in the fall. Foliage, flow- 
ers, and fruit are somewhat waxy, and all are 
dangerous. See Poisonous Plants. 

Poisonous Plants (poi’z’n-ts plants), plants 
which contain poisons. There is no sharp line 
between “poisonous” and “nonpoisonous” plants; 
substances harmful to some persons are harmless 
to others, and “harmful” itself is rather hard to 
define. Various plants yield substances which in 
certain amounts are used in medicine, while in 
other amounts they may cause death; one is fox- 
glove, from which a substance is obtained for 
treating heart troubles. Peyote, a species of cac- 
tus, is used to produce hallucination, which seems 
to have no ill effects but certainly interferes with 
normal function. Nicotine, found in tobacco, is 
also a poison. 

Poisonous plants may act locally or ‘systemic- 
ally, by contact or when swallowed. Poison ivy, 
poison oak, and poison sumac (see Poison Ivy) 
form,oils which cause blistering of the skin ac- 
companied by intense itching. Many kinds of 
pollen cause allergies. There are many records of 
deaths of children who nibbled leaves or roots of 
water hemlock. Many plants have poisonous ber- 
ries, among them the black nightshade. A num- 
ber of plants, including jack-in-the-pulpit, con- 
tain poisons which are destroyed by cooking. 
Extremely poisonous plants are used by natives 
of South America to compound curare, which 
they smear on their arrows. Africans use poison- 
ous plants in their religious ordeals and to de- 
termine guilt. Among the most deadly plants are 
certain mushrooms. Some of these, including one 
called the destroying angel, are fatal even if only 
a very small portion is eaten; the poison is not 
affected by cooking, and no antidote is known. 

Poitiers (pwié-tya’), formerly spelled porc- 
TIERS, a city in western France, capital of Vienne 
department, on the Clain River. Located ca. 180 
m. s.w. of Paris, Poitiers has been a trading city 
for centuries; it is a modern railroad hub. Archi- 
tecturally it is interesting for its medieval re- 
mains, particularly of the 11th and 12th centuries. 
Among these are the Cathedral of St. Pierre and 
the Church of St. Hilaire-le-Grand. The seat of 
a Roman Catholic archbishopric, the city has a 
noted university, founded in the early 1430's. 
The history of Poitiers begins with the Pictavi, 
a Gaulish tribe. The Romans occupied the area, 
calling the city Limonum, and there are traces 
of a Roman amphitheater and baths in the vicin- 
ity. Poitiers was Christianized in the 4th century. 
Near the city the Visigoths, under Alaric Tl, were 
defeated in 507 by the Franks, under Clovis. 
Here, too, Charles Martel defeated the Saracens 
in 732, and on Sept. 19, 1356, Edward the Black 
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Prince defeated John II of France. Part of Agui- 
taine, it was the capital of the counts of Poitou 
until 1790. Poitiers was damaged in World War II. 
Population, 1954, 52,633. 

Pokeweed (pok’wéd), a perennial plant na- 
tive to North America, occurring in moist woods 
and clearings and along fences. It has large, 
smooth leaves, small, greenish flowers in spikes, 
and crimson berries, All parts are poisonous. 
Young shoots, however, are eaten as greens; they 
should be thoroughly cooked and the first water 
discarded. From the large branching roots, cer- 
tain drugs are obtained; and leaves and berries 
have been used to make a remedy for rheuma- 
tism. The plant is introduced in Europe, and 
the berries have been used in Portugal for color- 
ing wine. 

Poland (pó'lgnd), a Communist state of north 
Central Europe, bounded by Germany on the w., 
Czechoslovakia on the s., the U.S.S.R. on the 
£. and N.E., and the Baltic Sea on the N. 

Description: Geographically, the country may 
be divided into several distinct areas, parallel 
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zones running east-west, with the land gradually 
rising from north to south. One of these is 
Pomerania, bordering on the Baltic Sea, with the 
major ports of Gdánsk and Szczecin (Stettin). This 
coastal area has sandy beaches, marshes, and peat 
bogs. Parallel to the coast there is a belt of lakes 
and wooded hills. The soil is not particularly 
productive, although agriculture is the princi- 
pal occupation of the’ region. Fishing predom- 
inates on the coast and in the lake belt, and 
stock breeding is carried on in the uplands. 
The people are mostly small landowners, thrifty 
and hardworking, and the level of education is 
relatively high. 

The eastern extension of the great Polish 
plain, the basin of the Vistula and its tribu- 
taries, has sandy, barren, and unproductive soil. 
The large cities are Warsaw, Lodz, and Bialystok, 
which are all important industrial centers, and 
Czestochowa, which is famous for its shrine. 
'The area's industrial activity has caused the 
formation of a large laboring class, quite dif- 
ferent from the rural population in language, 
costume, and manners. 

Great Poland is separated from this section by 
the region of the Masurian Lakes, a part of 
which send their waters to the Warta and the 
other part to the Noteć. The main cities are 
Poznań, Toruń, and Bydgoszcz. Thickly settled, 
as is all of western and central Poland, the land 
is only moderately fertile, but it has been im- 
proved by cultivation. As in Pomerania and 
Silesia, German influence is plainly visible in the 
architecture of the towns and in higher economic 
development and living standards. 

Little Poland, or Malopolska, represents the 
old cultural center of Poland. Its chief city, 
Kraków (Cracow), was capital of the Polish king- 
dom for centuries. A new steel-manufacturing 
city, Nowa Huta, lies just southeast of Cracow. A 
few miles away lie the salt mines. of Wieliczka, 
reputed to be the oldest in the world. The peas- 
ants of Malopolska are small landowners who 
produce primarily for their own use. The edu- 
cational level of the area is comparatively high. 

Silesia is a mountainous region, most densely 
populated. Although an infertile land, it is 
rich in coal, and it is highly industrialized. 
chief cities are Wroclaw (Breslau) and Katowice. 
The working people of this region cling firmly 
to their Polish folk traditions, although foreign 
influences have often made themselves felt. 

In the Carpathian Mts. area, the Carpathian 
ridge, of which the Tatras-are a towering part, 
forms the southeastern boundary of Poland. In 
the eastern section of the range, the average alti- 
tude is about 7,800 ft., and several summits ex- 
ceed 8,500 ft. The mountaineers of the Car- 
pathians are renowned for their varied handi- 
crafts. They are not agriculturists, but they raise 
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superior cattle on their rich, highland pastures. 

Population AND Area: Poland has an area of 
120,355 sq. m. and, according to a Polish gov- 
ernment estimate of May 1957, a population of 
28,534,000. It is about 20 per cent smaller in 
territory and in population than it was in 1939, 
and both its eastern and western frontiers have 
been moved westward. The eastern frontier, 
which follows the so-called Curzon Line of 1919 
(stretching from near the Lithuanian border in 
the north to near the border of Czechoslovakia 
in the south), was recognized by Great Britain, 
the U.S., and the U.S.S.R. at the Yalta Confer- 
ence in February 1945. The western frontier, 
the Oder-Neisse line (stretching from the junc- 
tions of the two rivers near Frankfurt-on-the- 
Oder to the Baltic Sea), has been recognized 
by only the Communist nations, including East 
Germany. 

In 1945 the U.S.S.R. acquired the eastern 
provinces of Poland, 69,866 sq. m. of territory, 
with a population of about 12,000,000, including 
5,000,000 Ukrainians, 1,500,000 White Russians, 
and 1,200,000 Jews. At the same time, the 
U.S.S.R. granted to Poland 39,986 sq. m. of 
former German territory, comprising a popula- 
tion of ca. 6,500,000 Poles and ca. 2,000,000 
Germans. This territory includes Prussian Si- 
lesia, two-thirds of former East Prussia, most of 
Pomerania, and a small part of eastern Branden- 
burg. The 2,000,000 Germans were expelled in 
1946. The western territories are more indus- 
trialized than the lands lost to the U.S.S.R. 

The population now is almost entirely Polish 
in ethnic origin; prior to World War II about 
one-third of Poland's population (35,000,000 in 
1939) belonged to minorities—750,000 Germans, 
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ca. 3,300,000 Jews, and ca. 5,000,000 Ukrainians. 
There are now about 50,000 Germans and only 
about 35,000 Jews. Most of the Jews were ex- 
terminated by the Germans during World 
War II, and many of the survivors have emi- 
grated. The largest cities are Warsaw and Lodz. 
In 1957 about 54 per cent of the population was 
rural, compared with about 69 per cent in 1946. 

RzLicroN: More than 96 per cent of the popu- 
lation are Roman Catholics, and the Catholic 
faith and the Church have played a most im- 
portant role throughout Polish history. Under 
Communist rule, the Church has been oppressed. 
The conflict between the State and the Church 
broke out as soon as the postwar government 
was established in 1945. The government in 
1946 repudiated the concordat, suppressed all 
Catholic charity organizations, and restricted 
the rights of the Church in education and 
youth work. The conflict was apparently re- 
solved in April 1950, but the agreement was 
soon violated by the government, which made 
ecclesiastical appointments subject to government 
approval and arrested many priests, including, 
finally (Sept. 26, 1953), the primate of Poland, 
Stefan Cardinal Wyszynski. The campaign was 
apparently ineffective, and upon the ascendancy 
of Communist party secretary Wladyslaw Go- 
mulka, in October 1956, the government re- 
leased the cardinal, reintroduced religious edu- 
cation into the schools, and freed the Church 
of other limitations. 

Education AND Culture: Poland has had free, 
compulsory elementary education since 1921, and 
much progress has been made in eliminating 
illiteracy, Secondary education is free and com- 
pulsory. Until October 1956, however, the em- 
phasis upon Russification and Marxist mate- 
tialism, the purging of most non-Communist 
teachers, and the emphasis upon technical train- 
ing seriously reduced the quality of education. 
There are ca. 7,500 nursery schools, with some 
368,000 children enrolled; 24,500 elementary 
schools, with an enrollment of 3,900,000; and 
824 high schools, with 195,000 students. Some 
75 institutions of higher learning provide ad- 
vanced training for 170,000 students. Illiterates 
below the age of 50 are obliged to attend spe- 
cially organized schools and courses. 

Polish literature is particularly rich in his- 
torical, political, and poetical writing. The period 
of humanism in the 16th century was its first 
period of development, with such contributors 
as Mikolaj Rej (Nicholas Rey), Piotr Skarga, 
and Jan Kochanowski. During this period, scien- 
tific development flourished at Cracow Univ. 
(founded in 1364). Polish literature declined in 
the 17th century but experienced a revival in 
the late 18th and early part of the roth centuries, 
when it promoted the ideas of the Enlighten- 
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ment (q.v.). These were reflected in the consti- 
tution of May 3, 1790, which established prin- 
ciples similar to those of the French and Ameri- 
can constitutions. At this time, too, a ministry 
of education, the first in Europe, was founded. 
Polish culture, and literature in particular, 
reached a pinnacle, during the romantic period, 
in which the standards in music were set by 
Chopin and in literature by Adam Mickiewicz, 
Juliusz Slowacki, and Zygmunt Krasiński. Ro- 
mantic literature became a weapon for freedom 
in the country, which was then divided among 
three neighboring powers. Masters of the mod- 
ern Polish novel are Józef I. Kraszewski, Bole- 
slaw Prus (pseudonym of A. Glowacki), and 
Henryk Sienkiewicz and Wladyslaw S. Reymont, 
two Nobel Prize winners. The period between 
the two World Wars was marked by a rebirth 
of poetry, exemplified by Juljan Tuwim and 
Antoni Slonimski; novelists were Zofja Nal- 
kowska, Marja Dabrowska, and Józef Wittlin. 
This period also contributed a number of im- 
portant war memoirs and volumes reflecting 
contemporary problems; the most significant of 
such writers is Severyna Szmaglewska, Litera- 
ture and the arts under the Communists have 
been used as political weapons, and the quality, 
generally, has not been high. Dissatisfaction ex- 
pressed by intellectuals laid the foundation for 
the October Revolution in 1956. 

Language: The Polish language belongs to the 
northwestern Slavic branch of the Indo-European 
family of languages. It shows closest affinity with 
Czech, Slovak, and Lusatian Wendish, Next to 
the Russian and Ukrainian, it is the most widely 
used Slavic language, with about 30,000,000 per- 
sons using Polish as their mother tongue. Like 
all other Slavic languages, it is highly inflected, 
possessing seven cases and declining both its ad- 
jectives and nouns. It uses the Roman alphabet 
with the addition of certain signs and fixed 
combinations of letters to express some 36 
sounds. 

Agriculture AND Economy: Traditionally, 
Poland has been an agricultural country, but 
since the 1920's, particularly after World War II, 
the gap between agriculture and industry has 
been considerably narrowed. Thus, in 1957, 54 
per cent of the population was rural, compared 
with 69 per cent in February 1946 and 73 per 
cent in 1938. Cultivated areas represent almost 
half of the total land of the country. The main 
agricultural products are rye, potatoes, oats, 
wheat, barley, and sugar beets. Dairy farming, 
stock raising, and lumbering are important 
occupations. 

Poland's mining output includes considerable 
quantities of coal, natural gas, salt, potassium 
salts, iron ore, and zinc. Outstanding industries 
are coal mining and iron and steel working in 
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the Silesia and Kielce areas; the textile mills of 
Lodz and Bialystok; and the metallurgical in- 
dustry of Warsaw, Lodz, and Poznań. All these 
were well developed in the 1930's. Polish indus- 
try was augmented by the incorporation of 
German Silesia, particularly Wroclaw, in 1945. 

Immediately after World War II, all estates 
of more than 125 acres were broken up and 
divided among landless peasants and former 
laborers. Heavy industries, such as coal, iron, 
textiles, cement, and construction, as well as 
banks, were nationalized, and the Communist 
government has taken over the management of 
all but the smallest industrial enterprises. Public 
utilities, such as power plants, railways, airlines, 
and shipping are owned and operated by the 
government. 

Reconstruction of the war-devastated areas and 
integration of the territories acquired after the 
war with the rest of the country has been re- 
markable, and Poland has made considerable 
industrial progress. By 1953, the share of indus- 
try in the national income had reached 52 per 
cent. Industry was expanded under a series of 
plans—a Three-Year Plan (begun 1947), a Six- 
Year Plan (begun 1950), and a Five-Year Plan 
(begun 1956)—under which output was to be 
increased by 53 per cent. In 1958 Poland pro- 
duced 95,000,000 tons of coal (36,200,000 in 
1937), 5,630,000 tons of steel (1,500,000 in 1937), 
and 23,946,000,000 kw. hr. of electricity (3,600, 
000,000 in 1937). Textile output doubled in the 
same period. These goals were achieved, how- 
ever, at the cost of a painfully low standard of 
living and of Soviet exploitation (e.g., between 
1945 and 1956, the U.S.S.R. paid Poland ca. $3 
à ton for coal which sold elsewhere in Europe 
for at least $18). Industrialization was also ac- 
companied, especially after 1948, by the forced 
collectivization of agriculture; and by 1954 there 
were 8,000 collective farms. Collectivization, 
however, proved an expensive failure, and 
Poland was forced to import large quantities of 
grain. In addition, individual farms were yield. 
ing 167 per cent more produce to the acre than 
collective farms and 37.2 per cent more to the 
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acre than state farms. When the peasants were 
given a choice in October 1956, most of them 
left the collective farms, 85 per cent of which 
were soon dissolved; in 1958 Poland had only 
1,800 collective farms. 

Government: Poland is a Communist-con- 
trolled state, in the form of a republic. The 
Polish parliament (Sejm) unanimously approved 
a new constitution on July 22, 1952, which in 
most respects follows the pattern of the Soviet 
constitution of 1936. Accordingly, a 15-member 
council of state is the highest organ of govern- 
ment. The Sejm is in theory "the highest organ 
of state authority" but holds no actual power. 
The first parliament, elected Oct. 26, 1952, for 
a four-year term, was on a one-party ticket, all 
425 candidates representing the National Front, 
which is dominated by the Polish United 
Workers’ (Communist) party. Elections to the 
second Sejm, in January 1957, had more. free- 
dom. A premier heads a council of ministers, 
which is elected by, and is in theory accountable 
to, the Sejm. Home rule is by elected people's 
councils. r 

History: Poland's earliest status as a nation 
dates from the union of several small Slavonic 
tribes and principalities in the basins of the Vis- 
tula, the Warta, and the Oder rivers under 
Mieczyslaw 1 (969-92). He was converted to 
Christianity in 966, and the first Polish bishopric 
was established at Poznań during his reign. His 
son, Boleslas I (992-1025), consolidated the na- 
tion, extending its frontiers and gaining the rec- 
ognition of the Holy Roman emperors. Poland 
reached its greatest power in Europe in the 14th 
and the 16th centuries. During the reign of 
Casimir the Great (1333-70), Poland's prosperity 
and commerce increased considerably: the 
famous Statute of Wislica (1347) laid the 
foundation of the law of Poland; and Galicia 
was annexed. 

Under the rule of the Jagellon dynasty (1386- 
1572), Lithuania was united with Poland. Un- 
der one of the Jagellons, Sigismund I (1506-48), 
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Poland rose to dominate Eastern Europe. When 
that line of rulers became extinct, successive elec- 
tive kings were put in power, resulting in a weak- 
ened central authority and increased power for 
the nobles and landed gentry. During the 17th 
century, Poland’s position declined in the face of 
internal difficulties and attacks from neighboring 
powers. Ultimately, in the latter 18th century, the 
Polish commonwealth was partitioned three times 
(1772, 1793, and 1795) and divided among Prus- 
sia, Russia, and Austria. Reborn as a small state 
during the advance of Napoleon (1807), Poland 
again lost its identity as a nation by the division 
of its lands after Napoleon’s defeat (Congress 
of Vienna, 1815). Only a small district around 
Cracow remained independent (to be annexed 
by Austria in 1848). 

Throughout the roth and the early 2oth cen- 
turies, the desire for Polish independence grew 
strong. The powerful rebellions against Russia, 
in 1830-31 and 1863, and the revolts against 
Austria, in 1846 and in 1848, failed; but the 
resolution of the Poles in battle and the efforts 
of the Polish émigrés, especially in sympathetic 
France, strengthened the determination of the 
Polish nationalists. World War I brought Poland 
its independence again, for the first time since 
1795, because of the defeat of the three powers 
which had partitioned Poland, the efforts of the 
Poles themselves, especially the Polish legions 
under Józef Pilsudski (g.v.), and the interest of 
the victorious Allies in the creation of an inde- 
pendent Poland, which President Wilson had 
promised in his Fourteen Points (q.v.). Conse- 
quently, the Republic of Poland was established 
in 1919. Conflicts with Germany, Czechoslovakia, 
and Lithuania over boundaries were resolved 
early in the 1920's, and the eastern boundary with 
the Soviet Union was defined by the Peace of 
Riga in 1921, ending two years of war with the 
Soviet Union, in which France provided much 
help to Poland. The first regularly elected par- 


POLAND 


liament and president came to power in 1922, 
but, after four years of political conflict and con- 
fusion, Marshal Pilsudski seized power by a 
coup d'état and established a form of dictator- 
ship under which he governed until his death 
in 1935. 

Poland made immense progress under its vari- 
ous governments before 1939, even though it 
was plagued by poverty, inflation, the necessity 
of maintaining large military forces, the prob- 
lems involved in recreating the unity of the 
state and the people, and political dissension. 
Poland’s principal weakness was, however, its 
geographical location as a buffer between two 
powerful and dissatisfied nations, Germany and 
the U.S.S.R. In addition, its strained relations 
with two of its other neighbors, Lithuania and 
Czechoslovakia, prevented the creation of a 
strong bloc of East European states. Poland 
was allied with France after 1921, and it tried to 
calm an aggressive Hitlerian Germany with a 
nonaggression treaty in January 1934. Neverthe- 
less, as soon as Hitler had rearmed Germany, 
and as soon as his other conquests in Central 
Europe had been completed, he turned upon 
Poland, launching a military invasion on Sept. 
1, 1939, after the conclusion of a nonaggression 
pact with the U.S.S.R. on Aug. 23. The German 
invasion was followed by a Soviet invasion from 
the east on Sept. 17. On Sept. 29 Poland was 
divided for the fourth time, this time between 
Germany and Russia. By a Russo-German treaty, 
the U.S.S.R. acquired 77,606 sq. m. of territory 
and about 13,000,000 people, including about 
5,000,000 Poles. Germany occupied 72,864 sq. m. 
of territory and acquired about 22,000,000 peo- 
ple. In 1941, during the German invasion of the 
U.S.S.R., the Russians were driven from Poland, 
but the Poles continued to fight valiantly against 
the German occupation forces throughout 
the war in underground movements. During the 
Russian advance in 1944, Russian troops “liber- 
ated” all of Poland, but this liberation proved to 
be the prelude to another form of captivity. 

A Polish governmentin-exile, first set up in 
Paris on Sept. 30, 1939, was transferred to 
London on June 20, 1940, and a Polish army 
and air corps continued to fight on the side of 
the United Nations with distinction. The gov- 
ernment was headed until his death in 1943 by 
Gen. Wladyslaw Sikorski, who was both premier 
and commander in chief of the armed forces, 
with a representative national council as a kind 
of advisory body. This government was de- 
nounced by the U.S.S.R. in the spring of 1943, 
when it sought an investigation by the Inter- 
national Red Cross into the murder of about 
4,000 Polish officers at Katyn, near Smolensk. It 
later became evident that these and about 10,000 
other officers were murdered by the Russians as 
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part of their effort to destroy the future Polish 
leadership. This massacre and the deliberate re- 
fusal of the Russians to assist the Poles who rose 
in Warsaw against the Germans in August and 
September 1944 were among the Soviet actions 
which most inflamed the Poles. 

In July 1944 the U.S.S.R. organized a Polish 
Committee of National Liberation in Moscow, 
which was moved to Lublin, Poland, when the 
city was retaken. This committee, on Dec. 31, 
1944, proclaimed itself the provisional govern- 
ment of Poland and received Soviet recognition. 
After Big Three discussions at Yalta in February 
1945, the U.S.S.R. agreed to “reorganize on a 
broader democratic basis . . . the provisional gov- 
ernment which is now functioning” by the addi- 
tion of Polish democratic representatives from 
abroad and from Poland. After long negotiations, 
the Polish Government of National Liberation 
was formed on June 23, 1945, comprising a 
cabinet of 23 members; five were non-Commu- 
nists, all others came from the Communist Lub- 
lin organization. Most Poles were dissatisfied 
with this arrangement and the government's 
failure to hold immediate elections. For diplo- 
matic and other reasons, however, the U.S. and 
Britain, in July 1945, withdrew their recognition 
from the London government and recognized the 
new one. The Communists then used their power 
to increase their control over Polish life and to 
end the country's independence. When their po- 
sition was secure, they staged an election on Jan. 
19, 1947, in which the so-called government bloc, 
the Communists and their servile Socialists, won 
394 of the 444 seats and subsequently formed a 
government which they completely dominated. 
The U.S. and Britain denounced the elections, in 
which terror and fraud had played a large role, 
and relations between Poland and the West be- 
came strained. On Feb. 19, 1947, a so-called 
Little Constitution, which settled the structure 
and spheres of activity of the supreme organs of 
the state, was adopted. With two decrees, pro- 
viding for the nationalization of industry and 
the elimination of opposition, it constituted the 
basis for the organization of a state on the Soviet 
model. 

In December 1948 the Socialist party and the 
Workers' party merged into the United Polish 
Workers (Communist) party, which came to 
dominate all political activities. The merger was 
followed by a Kremlin-type purge of the party, 
the best-known victim of which was Wladyslaw 
Gomulka, vice premier and secretary general of 
the party. The appointment (Nov. 7, 1949) of 
Soviet Marshal Konstantin Rokossovsky (q-v.) 
as minister of defense and commander in chief 
of the Polish armed forces—in which most 
higher positions were occupied by Russian of- 
ficers—and the election of Rokossovsky to the 
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party's central committee brought Poland openly 
under Soviet control. 

For nearly seven years, Poland continued as a 
vassal of the U.S.S.R., but in June 1956 bloody 
riots broke out in Poznań, which reflected the 
Poles’ dissatisfaction with poor conditions and 
living standards. The rebellion—probably sparked 
by a remarkable relaxation of Communist rule 
during the previous year or 18 months—also 
showed the people's anti-Russian tradition and 
the hatred felt for numerous Soviet actions. 
Criticism began to come to the fore from intel- 
lectuals in particular, and the press became very 
frank in criticizing the government, the economic 
situation, and the U.S.S.R. The subsequent Poz- 
naf trials were unique in recent Communist 
history—they were public, the accused were al- 
lowed to defend themselves, confessions extorted 
by the police were withdrawn in the court, the 
police were criticized, many grievances were 
aired by the defendants and their lawyers, and 
the punishments meted out were, indeed, very 
mild for a police state. 

On Oct. 19, at the eighth meeting of the cen- 
tral committee of the party, the Stalinist mem- 
bers were ousted; and Gomulka, imprisoned for 
almost four years, was restored to power and 
made first secretary of the party. Marshal Rokos- 
sovsky subsequently lost his posts and returned 
to the U.S.S.R. These actions were carried out 
in the face of strong Soviet threats of retribu- 
tion and troop movements, but Nikita S. Khrush- 
chev (gw.) and an entourage of high Krem- 
lin functionaries, who had flown to Warsaw, 
were unable to reverse the process which es- 
tablished Poland as a national Communist 
country. 

The ascendancy of Gomulka to power was 
followed by the removal of Soviet officers and 
advisers, the release of Cardinal Wyszinski 
from prison, and the conclusion of a new agree- 
ment between the Church and State. Negotia- 
tions in Moscow led to an agreement (Nov. 18) 
which declared that future relations would be 
based on "complete equality, respect for terri- 
torial integrity, national independence, and 
sovereignty and noninterference in each others 
internal affairs" and provided for Russian eco- 
nomic concessions. It also provided for the 
repatriation of Polish citizens from the U.S.S.R. 
and entitled Soviet troops to remain in Poland 
until a German peace settlement had been 
reached, but it gave Poland control over the loca- 
tion and movement of those troops. This, and 
a later agreement about the stationing of Soviet 
troops, concluded a revolution which had pro- 
found effects upon world politics, especially 
upon international Communism. x 

The January 1957 elections, conducted with 
far greater freedom than those of 1947 and of 
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1952, provided Gomulka with 98.4 per cent of 
the vote, enabling him to repair the country's 
economy. Gomulka’s prestige throughout Poland 
spread quickly, in spite of his 1942-48 record and 
in spite of his being a fervent Communist, be- 
cause he was imprisoned from 1951 to 1955, 
because he effectively advanced Polish independ- 
ence against the Russians, and because he toler- 
ated private farming and advocated increased in- 
vestment in the consumer-goods industries and 
greater freedom and power for the Catholic 
Church. The U.S. strengthened the Gomulka 
regime’s independent course by extending aid— 
amounting to almost $200,000,000 by 1959. 

Gomulka, however, faced many problems. He 
had to maintain control of those groups both 
within and outside of Poland’s Communist party 
who wanted to make changes in the country’s 
program and political structure beyond the 
changes made after the 1956 revolt. Thus, he had 
to steer a middle-of-the-road course between the 
Stalinists on the Right and the “revisionist” wing 
on the Left, At the same time, he had to improve 
the economy without abandoning the programs 
and controls considered vital by the Communists. 
Finally, he had to try to maintain Poland's lim- 
ited independence from Russia in the face of 
mounting pressure, as Khrushchev solidified his 
power in Russia and the Soviet Communist party 
launched an international campaign against "re- 
formism," as exemplified by Tito and the "Na- 
tional Communism" of Yugoslavia. Gomulka 
managed to achieve these goals, but in 1958 and 
1959 he did so only by permitting increased re- 
strictions in Poland and by following closely the 
Soviet views on “Titoism” and all international 
issues. 

Polar Exploration (pó'lér &ks-pló-rz shin). 
The Arctic regions and sea have been the object 
of more extensive exploration than the Antarctic, 
probably because they are closer to the important 
maritime nations and their waters are more ac- 
cessible than those to the south. An added stimu- 
lus to exploration in the Arctic was the centuries- 
long search for northwest and northeast passages 
from Europe to China. 

Arctic, The first historically known Arctic 
explorer was the Greek Pytheas. Sailing from 
Massalia (Marseille) about 325 ».c, he jour- 
neyed to Great Britain. Thence he sailed north 
for six days to Iceland, which to him was Thule, 
and one day beyond Iceland to the vicinity of 
present Scoresby Sound, where he was the first 
European to report the dense fog that overhangs 
the meeting edges of northeast-flowing Gulf 
Stream waters and the southwesterly Greenland 
current. Irish records of about a.b. 825 estab- 
lished that Iceland was then well known to the 
Irish, whose first voyages thither, and to Green- 
land, may have been those chronicled in the 
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Brendan cycle, thus about the 6th century. Ice- 
landic sagas confirm the fact that Irish monks 
were living in Iceland before the advent there 
(in the gth century) of the Norsemen. The Norse 
not only traveled westward in their explorations, 
but northeast as well. Ottar (Othere) sailed 
around the North Cape above the Scandinavian 
Peninsula about 870 and continued eastward to 
the south coast of Kola Peninsula, where he 
entered the White Sea. 

From Iceland it was but a step to Greenland, 
Gunnbjorn Ulfsson, voyaging to Iceland, was 
driven off his course and may have been the first 
colonist of Iceland to sight the Greenland shore, 
late in the gth, century. Eric the Red, however, 
is considered the actual discoverer of Greenland, 
in the sense that it was he who conducted the 
most extensive exploration in that region, about 
985, later founding a colony from Iceland there. 
The settlements grew and the island became a 
base of extensive seal- and whale-hunting opera- 
tions. From Iceland a country named Svalbard 
was discovered in 1194. It is disputed whether 
this was Spitsbergen, Jan Mayen or the Scoresby 
region of Greenland, probably the last. 

In the year 1000, Leif, the son of Eric the Red, 
was on his way home to Greenland from Nor- 
way. Missing Greenland, he continued on the 
same course until he reached the continent of 
America, almost certainly Labrador, possibly 
Newfoundland or Nova Scotia. By 1300 the Nor- 
wegians, Icelanders, and Greenlanders had ex- 
plored from Novaya Zemlya in the east to Labra- 
dor in the west. Then, or a little later, they 
penetrated 1,000 m. beyond the Arctic Circle 
along the west coast of Greenland, as we have 
learned in recent years from archeological studies. 

The British, following Columbus’ rediscovery 
of America in 1492, sent John Cabot west in 1497. 
Cabot touched at Cape Breton and Nova Scotia 
and possibly Labrador. Greenland may have 
been visited by the Portuguese Gaspar Corte- 
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Real around 1500 and Newfoundland was cer- 
. tainly visited by him. It is disputed whether the 

voyages of Cabot and Corte-Real preceded an 
influx of fishing vessels in the southern Arctic 
waters of the Western Hemisphere; certainly they 
were responsible for drawing attention to this 
region, both for fishing and whaling. The rec- 
ords of the fishing and whaling vessels were 
well guarded; little is known of their voyages. 

Sebastian Cabot is said to have attempted to 
find a northwest passage to China in 1508-09 and 
Henry VIII in 1521 tried to interest merchants 
in fitting out an expedition for a similar purpose, 
but what became of the idea is not known. 

In 1553 an expedition, of which Sebastian 
Cabot was the promoter, set sail under Sir Hugh 
Willoughby and Richard Chancelor to attempt 
the northeast passage. The small fleet of ships 
became separated in a gale. Willoughby and his 
men perished, but Chancelor rounded the North 
Cape, proceeding by ship to the mouth of the 
Dvina River, later the site of Archangel. The im- 
portance of this voyage lies principally in its com- 
mercial aspects, for Chancelor proceeded on foot 
to Moscow, where he secured trade agreements 
with the czar. As a result of Chancelor's expedi- 
tion, the Muscovy Co. of Merchant Adven- 
turers, for long thereafter active in Arctic ex- 
ploration, was formed. This company sent 
Stephen Burrough, who had sailed with Chan- 
celor, to locate the Ob River, of which rumors 
had been heard. Burrough reached, not the Ob, 
but Novaya Zemlya, Vaigach Island, and the 
Kara Strait. In 1580 the Muscovy Co. sent an 
expedition northeastward to discover a route to 
China, but the voyage was a failure. 

Some believe the Portuguese attempted to 
pierce the northwest passage in 1574 and that 
they penetrated Hudson Bay. 

Sir Martin Frobisher, of England, backed by 
Queen Elizabeth and the Muscovy Co., followed 
in Corte-Real’s wake in 1579, journeying as far as 
southern Baffin Island. The next attempt to find 
a northwest passage was made by an expedition 
under John Davis. Leaving England in 1585, 
Davis sailed westward, touching at Greenland, 
crossing the strait now called Davis Strait, ex- 
ploring the east coast of Baffin Island, and dis- 
covering Cumberland Sound. Though he be- 
lieved this to be a strait which would provide a 
route to the Indies, Davis was forced by unfavor- 
able winds to return to England. In subsequent 
voyages he made further explorations along the 
coast of Baffin Island and journeyed as far south 
as Labrador. His explorations in these regions 
were extensive and added much to contemporary 
knowledge. 

In The Netherlands, meanwhile, where mer- 
chants were barred from the southern route by 
the Spanish and Portuguese, there was an 
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awakening to the importance of a route to the 
East by northern European waters. Olivier Brunel 
took the lead in this movement, having traveled 
along the north European coast to the Ob River 
and as far afield as Novaya Zemlya. Dutch mer- 
chants had penetrated to Kola by 1565 and a few 
years later a small Dutch settlement was estab- 
lished on the site of the future Archangel. In 
1594, a Dutch expedition set sail, two of its ships 
under Willem Barents. Novaya Zemlya was 
sighted by this party and its coast explored. Cor- 
nelis Nay, commanding two other ships of the 
same expedition, sailed into the Kara Sea through 
Yugor Strait, which they discovered, voyaging as 
far as Yamal Peninsula. Thinking they had dis- 
covered the northeast passage, they returned 
home. A return expedition tried repeatedly, but 
without success, to enter Yugor Strait. 

Sailing from Holland in 1596, another party 
discovered Bear Island and, further north and 
far more important, Spitsbergen. Returning to 
Bear Island, the expedition split up. Barents and 
Heemskerck voyaged eastward, rounding the 
northern tip of Novaya Zemlya and spending the 
winter on the island’s northeast coast, the first 
successful attempt by Dutch or British to winter 
in the Arctic, 

A great explorer of the r7th century was 
Henry Hudson. The Muscovy Co. employed 
Hudson and in 1607 he set out on his first voyage. 
On this and subsequent journeys, he studied the 
ice conditions between Greenland and Novaya 
Zemlya, traveling along Greenland's east coast to 
73° N., and explored the west coast of Svalbard; 
in this region he reached about 80° x. The Dutch 
East India Co. engaged his services next and, in 
their name, he approached the American coast, 
sailing up the Hudson River in what is now New 
York State. In 1610, he entered Hudson Strait, 
passing through into the great bay north of Can- 
ada which bears his name. On the return voyage, 
Hudson, his son, and some sick men were set 
adrift in Hudson Bay by a mutinous crew and 
perished. Spitsbergen, whose waters received fa- 
vorable comment from Hudson, soon became the 
center of an extensive whaling, walrusing, and 
sealing industry. 

Knowledge of Hudson Bay advanced apace. 
Its western shore was explored by an expedition 
under Sir Thomas Button in 1612. Button discov- 
ered Nelson River (57° 10’ w.). Subsequent 
voyages under Button and under Robert Bylot 
and William Bafün explored the regions sur- 
rounding Hudson Bay. In 1616, Baffin and Bylot 
sailed around Baffin Bay, reaching as far north 
as Smith Sound. One of Baffin's achievements on 
this voyage was discovery of a channel extend- 
ing northward from Davis Strait, but since his 
journals and maps were ignored for some time, 
this discovery remained obscure. Three years after 
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Baffin's trip, two Danish ships commanded by 
Jens Munk set out to find the northwest passage, 
but, wintering on Hudson Bay near the Churchill 
River, all perished except Munk, a man and a 
boy, who succeeded in reaching home in the 
smaller of the ships. Two English expeditions 
were sent forth in 1631, under Luke Foxe and 
Capt. James, who explored Hudson Bay. 

Interest in Hudson Bay resulted in the estab- 
lishment in 1670 of a Hudson's Bay Co., whose 
furtrading charter contained a provision that 
they were to search for the northwest passage. 
They did little about this, but, after 100 years, 
began to send out men who tagged along with 
bands of wandering Indians. The Coppermine 
River was reached and followed almost to the 
sea by Samuel Hearne (1769-72). A North West- 
ern Co. man, Alexander Mackenzie, became the 
discoverer of the mouth of the river which bears 
his name. 

Though their primary interest was in whal- 
ing, fishing vessels contributed considerably to 
knowledge of Arctic regions. The northern tip 
of Novaya Zemlya was rounded by a Dutch cap- 
tain, Vlamingh, in 1664. A German surgeon, Fred- 
erick Martens, produced the (up to then) most 
authoritative account of Spitsbergen and its en- 
virons after a visit there in 1671. 

The British government, seeking to encourage 
exploration, offered (1776) £5,000 to the first 
ship to reach the 89th parallel. William Scoresby, 
a whaler and scientist, is prominent in this period. 
His work, "Account of the Arctic Regions," sur- 
passed that of Martens as an authority. Scoresby 
reached 81° 12/ 42" n. in 1806, and in 1822 he 
explored the perilous eastern coast of Greenland 
from 69° to 75° N. 

The Russians, in the meantime, had been con- 
ducting explorations on the opposite shores of the 
Arctic, Simon Dezhneff voyaged (1648) from the 
Kolyma River in northern Siberia around Asia’s 
easternmost tip, through Bering Strait to the 
Gulf of Anadir. Lt. T, Chelyuskin explored the 
waters at 104° E., reaching 77° 25’ N. at the cape 
now called Cape Chelyuskin. Eight years later 
he made a sledge journey in the same region, 
rounding the cape. Peter the Great had commis- 
sioned a Dane, Vitus Bering, to conduct explora- 
tions along Siberia's northeastern coast. Bering, 
putting out from Okhotsk, reached what is now 
Bering Sea and made extensive explorations in 
the Aleutian Islands. In 1771, Lyakhov, a Russian 
wader, explored the northern Siberian waters, 
discovering the islands named for him and the 
New Siberian Islands. 

English expeditions in the 18th century in- 
clude those of J.C. Phipps, who explored (1773) 
Spitsbergen, discovering the Seven Islands and 
Walden Island, and reaching 80° 48’ N., and 
James Cook, who put out from Kamchatka 
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(1778) to discover either a northeast or north- 
west passage. After passing through Bering Strait 
he was stopped by ice at 70° 41^ N. 

The French revolution and Napoleonic wars 
temporarily halted polar research, but in 1815, 
Sir John Barrow emerged in England, an ener- 
getic champion of Arctic exploration. In 1818, at 
his instigation, the British offered a reward of 
£20,000 for any one discovering the northwest 
passage and {5,000 for reaching the 89th paral- 
lel. In the same year, two expeditions set sail 
under Barrow's aegis, one under D. Buchan and 
G.W. Beechey searching for a route from Spits- 
bergen and the other under Sir John Ross, who 
followed Baffin’s route of 1616. Though the latter 
reached Lancaster Sound north of Baffin Island, 
Ross believed it to be only a bay and returned 
home. One of his officers, Parry, however, held 
the opposite view and a year later led a second 
expedition through Lancaster Sound to Barrow 
Strait, advancing as far westward as Melville 
Island, where they wintered. The pack ice pre- 
vented Parry from continuing westward to what 
would have been discovery of the northwest pas- 
sage. He made repeated attempts to proceed past 
Melville Island, but all failed. 

John Franklin, who had been one of Buchan's 
officers, had meantime been employed in the over- 
land exploration of the northern parts of North 
America, expanding the discoveries of Hearne 
and Mackenzie. His journey took him to the 
Great Slave Lake, down the Coppermine River, 
and along Canada's northern coast from the 
mouth of the Coppermine 550 m. E. to Cape 
Turnagain in 109° 25” w. long. Parry and Frank- 
lin, with Capt. Beechey, planned (1824) a com- 
bined expedition of three parties, Parry's to 
proceed through Lancaster Sound, Beechey's 
through Bering Strait eastward, and Frank- 
lin's by land in Canada. Franklin's party traveled 
the Mackenzie River to the point of its entrance 
into Beaufort Sea, and, turning west, explored the 
coast line for about 375 m. A branch party led by 
Dr. John Richardson proceeded eastward, cover- 
ing the shore between the Mackenzie and the 
Coppermine. Beechey advanced through Bering 
Strait and reached as far as Point Barrow in 
71° 23 30” N. Parry was again stopped by polar 
ice. 

Parry now turned to another sector of the Arc- 
tic, making an attempt on the North Pole in 1827, 
setting forth from Spitsbergen by sledge-boats. 
The party reached 82° 45’ N., but turned back 
when they discovered that the masses of ice on 
which they were traveling were drifting south- 
ward at a rate faster than the party could move 
north. 

The North Magnetic Pole, on Boothia Pen- 
insula, was discovered in 1831 by (later Sir) 
James Clark Ross, an officer of an expedition 
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commanded by his uncle, voyaging through 
Prince Regent Inlet into the Gulf of Boothia. 
The Rosses spent four winters in the region of 
Boothia Peninsula, unable to free their boat from 
ice, Rescued by a whaler, they returned to Eng- 
land in 1833, with a valuable store of knowledge 
concerning the northern shores of America. 

The Hudson’s Bay Co. completed the charting 
of Canada’s northern shores by expeditions sent 
out in the first half of the 19th century under 
command of Peter W. Dease and Thomas Simp- 
son. It was not realized until long afterwards, that 
Simpson had really discovered the northwest pas- 
sage as well. 

In 1846 Dr. J. Rae, of the company, com- 
pleted the work, linking Parry's findings with 
those of the Rosses and establishing Boothia Pen- 
insula as a part of the continent. 

The Russians were conducting explorations in 
Siberia with the same end in view. The New 
Siberian Islands were surveyed (1821). Baron 
Wrangel conducted (1820-23) research along 
Siberia’s northern shore and in 1843, A.T. Mid- 
dendorf completed the delineation of Siberia’s 
northern coastline with explorations near Cape 
Chelyuskin. 

Sir John Franklin now made (1845) another 
and (for him) final attempt to penetrate the 
northwest passage via Lancaster Sound to Bering 
Strait. Passing down the east coast of Prince of 
Wales Island, he hoped to reach the coast of 
Canada, along which he would have traveled to 
Bering Strait. After passing the southern tip of 
Prince of Wales Island, the expedition foundered. 
The first search party was sent out in 1848, when 
John Ross proceeded to Lancaster Sound by ship 
and thence by sledge with Leopold M'Clintock 
along North Somerset Island’s northern and 
western coasts. No trace of Franklin or his party 
was found and rescue expeditions were now sent 
forth in great number. R. Collinson and R. Mc- 
Clure sailed through Bering Strait, while Horatio 
Austin searched the Barrow Strait region with 
William Penny, a whaling captain. The winter 
quarters of Franklin’s expedition were discov- 
ered by Austin and Penny at Beechey Island, but 
no indication could be found of the direction in 
which the ships sailed. The expedition conducted 
an exhaustive search throughout the area but 
nothing further was uncovered and they returned 
to England in 1851. Collinson and McClure be- 
came separated before reaching Bering Strait. 
Collinson's ship reached as far east as longitude 
100° 45’ w. and the party advanced north by 
sledge to Melville Island. At his farthest east, 
Collinson was only a few miles from Point Vic- 
tory where the mystery of Franklin’s fate could 
have been solved. He returned westward, how- 
ever, reaching England in 1854. McClure met 
with heavy ice conditions but managed to reach 
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the northern shore of Banks Island where his 
ship became ice bound. He journeyed across the 
ice to Melville Island where he left a record of 
the position of his ship found by another Franklin 
rescue party, which picked up McClure and his 
men in June 1853. They returned to England 
by an eastern route, McClure thus having trav- 
ersed in reverse (though not entirely by ship), 
the northwest passage. The island groups north 
of Canada were extensively charted and explored 
on these rescue expeditions, both by ship and by 
sledge, and 7,000 m. of coastline were discovered. 
The first knowledge of Franklin, aside from the 
winter quarters, was found among the Eskimos 
by Dr, J. Rae in 1854, when he saw relics of the 
ill-fated expedition. U.S. parties had also taken 
part in the search for Franklin. Dr, E.K. Kane, 
who had become interested in polar research after 
accompanying a rescue party, conducted explora- 
tions through Smith Sound, coming within 17 
m. of its northern entrance. On this voyage, Kane 
discovered a glacier with a sea face 45 m. long 
to which he gave the name Humboldt Glacier. 
Another American, Charles Hall, discovered 
(1864-69) on King William Island (south of 
Boothia Peninsula and east of Victoria Island) 
remains of the survivors’ party of Franklin’s 
expedition. Another expedition took Hall up 
Smith Sound to 81° 38’ n. 

The Norwegian and Swedish explorers had, 
in the meantime, been concentrating their efforts 
on the waters north of Europe. German expedi- 
tions were also sent out, some exploring Green- 
land as well. Julius Payer and K. Weyprecht, 
heading an Austro-Hungarian party, set out in 
1872 to find a northeast passage. Drifting with 
polar ice, the vessel sighted land in latitude 
79° 54' N. The expedition wintered there, made 
extensive sledge journeys on the islands of the 
group, and named it Franz Josef Land (now 
Fridtjof Nansen Land). Abandoning ship, they 
were picked up by a Russian schooner and re- 
turned to civilization. 

The British dispatched an expedition under 
Capt. G.S. Nares and Capt. H.F. Stephenson to 
Smith Sound in 1875. One vessel wintered in 
Lady Franklin Bay at 81° 44’ N. while the other 
pushed on to winter in the open sea facing the 
pack at 82° 20’ N. A sledging party from this 
expedition reached a “farthest north” of 83° 20’ N. 
and important geographical data were gathered. 
A Dutchman, Koolemans Beynen, interested his 
government in polar research and several Dutch 
expeditions set sail, largely for purposes of col- 
lecting geographical and other scientific knowl- 
edge. A steam yacht expedition led by B. Leigh- 
Smith, an Englishman experienced in polar re- 
search, discovered Alexandra Land southwest of 
Franz Josef Land, in 1880. 

Expeditions in northern European waters stim- 
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ulated interest in a northeast passage and after 
several preliminary voyages, A.E. Nordenskiold 
set sail from Gothenburg in 1878. They sailed on 
July 4 and by Aug. 19 reached Cape Chelyuskin. 
Frozen in during the winter, the vessel passed 
through Bering Strait in July 1879, having suc- 
cessfully navigated the northeast passage. 

In the U.S, Gordon Bennett fitted out an 
expedition which set sail from San Francisco in 
1879, heading for Bering Strait. The vessel passed 
through the strait and proceeded westward along 
Siberia's northern coast. Finally caught by pack 
ice and held captive for 22 months, the ship sank 
in latitude 77° 15' N. and longitude 155° x. In 
an attempt to reach the mouth of the Lena River, 
the three surviving boats were separated, only 
one managing to return to safety. 

A.E. Nordenskiold conducted another expedi- 
tion, this time into Greenland (1883), in a jour- 
ney over the island's inland ice. The group went 
about 84 m. inland from the west coast, reaching 
an altitude of 5,000 ft. The nations of the world 
now pooled their resources to study Arctic con- 
ditions, In 1875 Weyprecht proposed the estab- 
lishment of stations at fixed points near the Arctic 
and Antarctic Circles to study meteorological and 
magnetic conditions. Each nation accepting the 
proposal agreed to establish one or more stations 
to make simultaneous observations for a full year 
beginning in August 1882. The nations subscrib- 
ing were Norway, Sweden, Holland, Russia, Fin- 
land, the U.S., Great Britain, Germany, Denmark 
and Austria-Hungary. Save for the Dutch, who 
became icebound and were forced to make their 
observations aboard ship, the experiment was a 
success. There were two U.S. expeditions. The 
western, commanded by Lt. P.H. Ray, U.S. Army, 
was uneventfully successful at Point Barrow, 
Alaska. The eastern, commarided by Lt. A.W. 
Greely, U.S. Army, established their base at Lady 
Franklin Bay in August of 1881. The two win- 
ters which followed were without incident save 
that Lt. Lockwood made a “farthest north” of 
83° 24’, and several other exploration trips were 
made. The relief ships did not appear in 1882 nor 
again a year later, so Greely moved the party 
southward by boat to Smith Sound, expecting to 
find the relief ships there. Abandoning the boats, 
they moved southward across the ice, reaching 
Cape Sabine where they wintered. By spring of 
1884 supplies were entirely gone and the men 
slowly died of starvation. When the relief ships 
finally appeared in June 1884, there were only 
seven men still barely alive. The scientific records, 
however, were intact and complete. The early 
relief ships had turned back because of difficulties 
which seemed comparatively small indeed. 

Interest was again revived in penetrating 
Greenland’s inland ice. Lt. Robert E. Peary of 
the U.S, Navy in July 1886 traveled eastward 
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Arrival of the Kite in Philadelphia after Robert E. 
Pcary's eighth attempt to reach the North Pole proved 


successful 
————————— 


from Disco Bay penetrating 100 m. inland to a 
height of 7,500 ft. Establishing a new principle 
in Arctic exploration, Fridtjof Nansen and Otto 
Sverdrup, with five others, landed on Greenland's 
east coast in August 1888, in 64° 23' N. In thus 
starting at the point most difficult of access and 
proceeding to easier terrain, Nansen eliminated 
any chance of turning back. Within two weeks the 
party had attained the west coast. Other crossings 
of Greenland were made by Alfred DeQuervain, 
in 1912; Knud Rasmussen with Peter Freuchen, 
1912; J.P. Koch with Alfred Wegener, 1912; and 
Lauge Koch in 1921. Nansen carefully studied 
Arctic, winds and drift and arrived at the con- 
clusion that there might be a drift across the 
Pole. Accordingly, he organized an expedition, 
designing a special ship, the Fram, built to resist 
the pressure of ice, Leaving Christiania in summer 
1893, Nansen took the Fram castward and in 
September she became icebound in 77° 30° Ny 
off the New Siberian Islands. Her design was such 
that the ice lifted her bodily and carried her thus 
for the duration of the drift. The highest latitude 
reached by the ship was 85° 55' n. in longitude 
66° 31 x, November 1895. Nansen and a com- 
panion left the ship (at 84° N., 102° x. in March 
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1895) to travel toward the Pole by ski, dog 
sledge, and kayak. They reached a “farthest 
north” of 86° 5’ n. on Apr. 8. Turning south- 
west, they reached Norway in August 1896. 

American, Russian, and Italian expeditions 
now made assaults on the Pole from various points 
without success. The Italian group, under Prince 
Luigi, Duke of Abruzzi, went north from Franz 
Josef Land reaching 86° 34’ n. in latitude 65° 20^ 
E. on Apr. 25, 1900. A daring attempt was made 
in 1897 when S.A. Andree, Swedish aeronaut, 
and two companions, set forth by balloon from 
Spitsbergen. All traces of the aeronaut and balloon 
were lost and not recovered until 1930 when Dr. 
S. Horn, leading a Norwegian scientific expedi- 
tion, found the remains on White Island. Andree’s 
diary stated that they had reached a little more 
than 83° n. when they were forced down and 
the balloon abandoned. They had marched south- 
ward, but perished on White Island. Other ex- 
peditions which contributed much knowledge of 
polar regions, although they never actually 
reached the Pole, were the Baldwin-Ziegler ex- 
pedition of 1901-02 and the Fiala-Ziegler expedi- 
tion of 1902-05. 

In 1903 Roald Amundsen (later the first to 
reach the South Pole) set out from Christiania 
to traverse the northwest passage, using the Lan- 
caster Sound entrance. En route, sledging parties 
were sent out to make geographical and scientific 
observations, In 1906 the ship passed through 
Bering Strait into the Pacific Ocean, the first to 
follow from ocean to ocean the long-sought north- 
west passage. Amundsen later traversed the north- 
east passage as well. 

In the meantime, Robert Peary was laying the 
groundwork for his trip to the North Pole, mak- 
ing exhaustive studies of possible routes and con- 
ditions. After two unsuccessful attempts, he 
reached his goal and the goal of centuries, setting 
up the American flag at the North Pole, Apr. 6, 
1909. He returned safely and easily. Peary’s claim 
was disputed by Dr. Frederick A. Cook who had 
spent two winters in the Arctic (1907-09) and 
declared that he and two Eskimos had reached 
the Pole a year before Peary. Cook’s claims, how- 
ever, were never substantiated. Bradley Land, 
85° N. 102° w., was photographed by Dr. Cook. 
This area has to date not been further explored. 

An expedition under MacMillan (1913-17) ex- 
plored hitherto unknown lands north of Grant 
Land. On this voyage, Crocker Land, reported 
by Peary, was proved to be non-existent. Expedi- 
tions under Vilhjalmur Stefansson belong to this 
period, adding much to our knowledge of the 
regions farthest north from North America, 
Stefansson discovered (1915-17) the last lands 
that (apparently) can be discovered in the Arctic, 
the islands Borden, Brock, Lougheed, and 
Meighen. K. Rasmussen conducted research (1921- 


POLAR EXPLORATION 


24) into Eskimo culture, studying tribes through- 
out northern North America and Greenland. He — 
also amassed geographical data in the same areas, 

With the development of the airplane, aerial 
flights became an integral part of exploration. 
Richard E. Byrd of the U.S. Navy flew over — 
the Pole (May 9, 1926) and back to his base at 
Spitzbergen within 15% hours, the first to fly 
over the Pole, Amundsen, Ellsworth, and Nobile 
flew for 71 hours over the Arctic Ocean in a 
dirigible, May 1926, crossing the Pole. In 1927 
Sir Hubert Wilkins flew northeast from Point 
Barrow to 77° 45’ N. 175° w. Here he landed and 
made echo soundings, 5,440 meters or 17,848 ft. 
the deepest in the Arctic. Wilkins made the first 
airplane crossing of the Arctic in this decade, 
flying from Point Barrow, Alaska, to Spitsbergen 
(1928). Gen Nobile made three polar flights 
in May 1928, basing his dirigible in Spitsbergen. 
Returning from the third flight, his airship was 
wrecked and the party came down east of Spits- 
bergen. Rescue parties were rushed to their aid 
and Nobile and most of the crew were saved. 
Roald Amundsen, however, a member of one of. 
the rescue parties, was lost. Under the sponsor- 
ship of the International Aeroarctic Society the 
German airship Graf Zeppelin in July 1931, made 
a historic flight. Starting from Friedrichshafen, 
the ship flew via Berlin and Leningrad north to 
Franz Josef Land then to Severnaya Zemlya and 
returned via Archangel to Berlin. The scientists 
aboard gathered much valuable data. The Soviet 
Union in 1929 established a radio-meteorological 
station at Hooker Island, Franz Josef Land, the 
most northerly in the world. The Soviet Union 
also charted the entire length of the Arctic coast- 
line in 1936, when the aviator V.S. Molokof 
circled the northern portion of the globe, covering 
15,626 m. The possibility of using the Arctic as 
an air route between the U.S. and Russia led to 
survey flights. Ivan D. Papanin (who had con- 
ducted previous expeditions to the north polar 
regions) and three companions flew from Franz 
Josef Land to latitude 89° 24’ 9" w. in May 1937; 
establishing a base on an ice floe there. During 
the subsequent drift of the floe for 274 days, 
important scientific data in every possible field 
were amassed. The party drifted down Green- 
land's east coast, reaching latitude 70° 47 5” N. 
and longitude 20° w. by Feb. 19, 1938. 

Important scientific results were also achieved 
by the Sedov party. This Soviet icebreaker was 
frozen in the Laptev Sea in October 1937, and 
drifted across the Arctic Sea, more or less paral- 
lel and somewhat north of the famous Fram drift 
of 1893-96. The Sedov was freed by other ice- 
breakers in the Greenland Sea in January 1940. 

The Royal Canadian Mounted Police vessel S£. 
Roch was the second ship to succeed in making 
the northwest passage. She left Vancouver, B.C. 
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on June 21, 1940, wintered at Victoria Island, 
1940-41, and at Pasley Bay, Boothia Peninsula, 
1941-42. The St. Roch, under command of Sgt. 
H.A. Larsen, finally arrived at Sidney, Cape 
Breton Island, on Oct. 8, 1942. Following a more 
northerly course through Barrow Strait in 1944, 
the St, Roch was the first ship to make the jour- 
ney in one season. She left Newfoundland on July 
28 and reached Vancouver on Oct. 16, a distance 
of 7,295 m. 

Many hydrographical and other data were 
gathered in the Greenland Sea by the Louise A. 
Boyd Expeditions of 1926, 1928, 1931, and 1933, 
particularly those of 1937 and 1938. Geographical 
surveys and geological observations were made 
in a number of the fiords of East Greenland by 
the scientists on the various expeditions. A sub- 
marine ridge discovered in 72° 41’ N. and 2° 
55’ x. was named for Miss Boyd. In 1941 Miss 
Boyd led a government expedition to Greenland 
aboard the Effie M. Morrisey, commanded by 
Capt. Robert A. Bartlett. The scientists studied 
the layers of air to 300 m. altitude, made measure- 
ments of geomagnetism, auroral manifestations, 
intensity of ultra-violet light, and cosmic rays. 
The U.S. Coast Guard, the Carnegie Institution, 
and the National Bureau of Standards co-operated 
in the work of the expedition. 

In 1936-37 the Norwegian Svalbard Expedition 
made 18 mapping flights and took 3,300 oblique 
photographs in West Svalbard covering about 
40,000 square kilometers (15,400 sq. m.). In 1938 
the Norwegians similarly surveyed King Karls 
Land, Extensive surveys were also made in North- 
east Land by the Oxford Univ. Arctic Expeditions 
of 1935-36. These expeditions also did much geo- 
logical, glaciological, and meteorological work. 

Dr. Lauge Koch, leading a Danish expedition 
in May 1938, made photographic survey flights 
over Peary Land in northern Greenland. 

In the Canadian Arctic, the Oxford Univ. Elles- 
mere Island Expedition (1934-35) made long ex- 
ploratory sledge: trips into Grinnell Land and 
Grant Land, Considerable astronomical, geologi- 
cal, and survey work was done by members of 
the expedition. Robert Bentham in 1936 con- 
tinued the surveys in Lincoln Land, southern 
Ellesmere Island. The J.M. Wordie Expedition 
of 1937 charted about 600 m. of the northeast 
Baffin Island coast. The greater part of South- 
ampton Island was mapped by the British-Cana- 
dian Arctic Expedition (1936-41), and T.H. Man- 
ning surveyed the Foxe Basin coast of Baffin 
Island in 1938-39. 

During the summer of 1937, two nonstop flights 
from Moscow over the Arctic to the U.S. were 
completed. W. Tchkalov reached Portland, Ore., 
in 63 hours 25 minutes. M. Gromow landed at 
San Jacinto, Cal, after 62 hours 17 minutes of 
flight. 
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On Aug. 12, 1937, Sigismund Levanevsky with 
a crew of five léft Moscow for Fairbanks, Alaska, 
flying over the North Pole. The plane was last 
heard from about 300 m. south of the North Pole 
on the Alaskan side and was presumably forced 
down. Search parties for the missing aviators were 
soon organized. Sir Hubert Wilkins with Pilots 
Herbert Hollick-Kenyon and Al Cheesman, men 
with much flying experience in both Arctic and 
Antarctic regions, made many search flights in the 
fall of 1937 and spring of 1938. The flights were 
made from Aklavik, Barter Island (Alaska), and 
Coppermine. These covered most of the Polar 
Sea north of the Canadian Arctic, in 44,000 m, of 
flying, but did not locate the lost aviators. They 
reported no land, although they examined from 
the air some 170,000 sq. m., of which 150,000 
sq. m. were hitherto totally unexplored. This was 
an outstanding achievement in Arctic exploration 
and they saw a greater area of the Arctic than 
any other expedition up to that time. 

À noteworthy venture in Arctic exploration was 
that of Wilkins with his submarine, Nautilus, com- 
manded by Capt. Danenhofer. They sailed to 
Svalbard and explored to 80° 12’ w.'and 1° 30' w., 
and then returned to Ice Fiord in Svalbard, Many 
depth soundings and other observations were 
made during 1931. 

On Mar. 5, 1941, Ivan Cherevichney in the 
four-motored S.S.S.R.N. 169 flew from Moscow 
over the Kara Sea to Franz Josef Land, then via 
Severnaya Zemlya and the Novosibirsk Islands 
to Wrangel Island. From here they flew north 
and landed at 81° 2' n. and 180° x. on Apr. 3. Next 
they landed at 78° N. 176° 40" x, on Apr. 13, 
and again at 78° N. and 170° x. on Apr. 22, where 
they stayed six days. Soundings and other ob- 
servations were made at each station. On the 
return flight the plane left Wrangel Island on 
May 5, landed on Kotelny Island, Cape Zhelaniya 
(northern end of Novaya Zemlya), then via 
Matochkin Shar Polar Station and Archangel to 
Moscow, arriving there on May 11. 

On May 16-17, 1945, an R.A.F. Lancaster Aries 
flew from Iceland to the North Pole and back in 
seven hours, On May 26 this plane, on a technical 
investigation trip, with special magnetic instru- 
ments and observers, flew from Goose Bay, Labra- 
dor, and determined a new location for the north 
magnetic pole. It was placed 300 m. N.N.w. of 
the previously accepted position on Boothia Penin- 
sula, and it was considered possible that there 
may be two areas in the north where the magnetic 
needle dips vertically. Latest studies place the 
north magnetic pole on the northern tip of 
Prince of Wales Island. 

In 1946 the Soviet Acad. of Sciences announced 
that the zone of permanent polar frost is re- 
ceding, permitting an increase in the area suit- 
able for agriculture. A new “Cold Pole” was 
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claimed to have been located at Oimekov, Siberia, 
where temperatures of 94.4” below zero Fahren- 
heit have been recorded. 

During 1947 a great increase in Arctic flying 
resulted in providing increased navigational aids, 
an improved mapping program and weather fore- 
casting facilities in northern North America. 

The war need for flying charts of greater ac- 
curacy was the direct cause of much photogram- 
metrical mapping in the Arctic. All of Alaska and 
large areas of Arctic Canada, including the south- 
ern half of Baffin Island, have been photographed 
by the Army Air Forces. The latest published 
charts show vast amounts of detail and are a 
great contribution to Arctic cartography. 

U.S. army weather groups maintained meteor- 
ological stations and landing fields on the coast 
and ice cap of Greenland. 

The Canadian military expedition, "Operation 
Musk Ox,” using snowmobiles, traveled overland 
from Churchill via Baker Lake north to Victoria 
Island, then to Port Radium, the Mackenzie River, 
and south to Edmonton in the early spring of 
1946. All types of specially designed equipment 
were tested under extreme winter conditions on 
this trek of over 3,000 m. in the Arctic. 

See also Arctic Regions; Arctic Sea. 

Antarctica. Expeditions to the far southern 
waters were made as early as the 16th century, 
Sir Francis Drake venturing as far south as the 
tip of Cape Horn, Spanish, French, and Dutch 
expeditions followed, Yves Joseph de Kerguelen- 
Tremarec, a Frenchman, discovering (1772) 
Kerguelen Island in long. 70° £. and lat. 45° s. 
In 1772, the English outfitted two vessels, the 
Resolution and Adventurer, under Capt. James 
Cook, sending the expedition south to claim land 
for Britain. Cook sailed completely around the 
southern continent in a yoyage daring and re- 
markable for those days of sailing vessels and 
imperfect navigation instruments, His farthest 
south was lat. 71° 10, in long. 106° 54’ w. He 
had proved that Antarctica was an isolated land 
mass, not connected with any other. Sealing and 
whaling craft constituted the greatest number of 
vessels sailing in southern waters in the years 
that followed. The first definite discovery of Ant- 
arctic land was made by William Smith, an 
English merchant seaman, in 1819, when he 
sighted the South Shetland Islands (long. 60° w., 
lat. 63° s.), outposts of the continent farther to 
the south. 

An English expedition led by Edward Brans- 
field followed Smith a year later to chart the 
South Shetlands and explore the waters around 
them. Bransfield claims to have sighted the Ant- 
arctic continent on this voyage, while exploring 
the strait between the islands and the mainland 
(Bransfield Strait). But his claim to this distinc- 
tion has been disputed and it is possible that 
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what he thought was the mainland was actually 
Trinity Island (named Trinity Land by him) just 
north of the mainland. The sighting of the main- 
land in the same sector (1821) by Capt. Nathaniel 
B. Palmer, a New England sealer, is indisputable. 
In a voyage made some time later, Palmer ex- 
olored the coast of the peninsula now known as 
Palmer Peninsula, reaching as far south as lat. 
68°. A strange encounter on this voyage was his 
meeting with Adm. Bellingshausen, Russian navi- 
gator, who circumnavigated Antarctica, discov- 
ering Alexander I Land (long. 70° w., between 
lats. 70° and 75° s.) and Peter I Island (long. 
90" w., lat. 68° s.). James Weddell, an English 
sealer, in 1823 penetrated to 74° 15’ s. in the sea 
which now bears his name, the farthest south up 
to then achieved. John Biscoe, an Englishman 
in the employ of the Enderby Bros., whalers, 
who considerably furthered exploration in the 
South Polar regions, became the first man to 
sight Cape Ann in the Indian Ocean sector 
(1831), finding Enderby Land (long. 50° r.). 
He also explored the region previously discovered 
by Palmer and Bransfield. Another Enderby 
sealer, John Balleny, one of the last of the sealer- 
explorers, sailed along the fringes of the Ant- 
arctic continent, discovering the islands now 
known as the Balleny Islands (long. 160* to 165* 
£E. on the Antarctic Circle). 

Four national expeditions followed almost 
simultaneously, those of the Frenchman Jules 
Sébastian César Durmont d'Urville, the English- 
man James Clark Ross, and the American, 
Charles Wilkes. D'Urville explored the region of 
the Palmer Peninsula (1838) and failed in an 
attempt to penetrate the Weddell Sea. In a later 
voyage (1840), he sighted land at longitude 140* 
£., naming it Adélie Land. In 1892 the Norwegian 
sealer Jason under Capt. C.A. Larsen explored the 
east coast of Palmer Peninsula. 

Charles Wilkes, an American explorer, was 
the first to prove Antarctica to be a continent. 
Setting sail in 1838 on a four-year voyage of ex- 
ploration in the South Pacific, he traveled 1,500 
m. along the Antarctic coast (between longitudes 
155° and 100° x.). 

James Clark Ross, an English navigator, made 
the discovery that opened the way for the South 
Polar expeditions of the last hundred years. 
Penetrating the formidable pack ice that bars the 
entrance to the Ross Sea (named for its dis- 
coverer), Ross and his men broke through into 
the open southern waters (Jan. 1841). Sailing 
southward, they came upon the great Ross Ice 
Barrier, a 200-ft. high cliff of ice stretching for 
400 m. along the shores of the Ross Sea. Ross 
discovered here Mt. Erebus, the only known live 
volcano in Antarctica. On Jan. 24, 1895, Henrik 
Johan Bull landed at Cape Adare; he was the 
first to tread on the Antarctic continent. A Belgian 
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expedition, led by Lt. A. de Gerlache, inadver- 
tently became the first expedition to winter in the 
Antarctic ice when they were icebound, 1898. On 
this expedition were also Roald Amundsen and 
Dr. F.A. Cook (American). It was due to Dr. 
Cook's efforts that the expedition members sur- 
vived the winter. Robert F. Scott, an English 
explorer, headed an expedition (1901-04), which 
discovered King Edward VII Land (longitudes 
140° to 160° w.) and the Alexandra Mts. (longi- 
tude 160° r., latitude 84° s.); this was the first 
expedition deliberately to winter in these regions. 
Scott’s party sledged southward to the Polar 
plateau, reaching latitude 82° 16" s. Others of the 
party also made exploring trips inland and when 
Scott's ship sailed northward after two years of 
residence in the Antarctic, the men had amassed 
considerable geographical and scientific knowl- 
edge. Following Scott's first voyage, Sir Ernest 
Shackleton set out (1908) on the first assault on 
the Pole itself. Wintering on McMurdo Sound 
on the Ross Sea, he sledged to within go m. of 
the South Pole (88° 33' s.), being forced to re- 
turn by exhaustion and lack of provisions. Shortly 
before this, Edgeworth David, of the Shackleton 
party, became the first to reach the vicinity of 
the south magnetic pole (about longitude 148° 
E, latitude 70° s.). 

Roald Amundsen, Norwegian explorer, bc- 
lieved by many to have been the most efficient 
of all his colleagues, and the Englishman, Robert 
F. Scott, both established separate bases on the 
Ross Sea in 1911 (Scott on McMurdo Sound, 
Amundsen on the Bay of Whales) with the an- 
nounced purpose of reaching the Pole. The Nor- 
wegian achieved this honor first, on Dec. 14, 
1911, Scott following a month later, on Jan. 18, 
1912. Amundsen's party returned safely to their 
base, but Scott and the three men accompanying 
him, bitterly disappointed, starving, and freez- 
ing, died on the trip back in one of the tragedies 
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of Polar exploration. In 1912, Filehner in the 
Deutschland explored the Weddell Sea and 
reached 76° s. 40° w. He extended Coats Land 
and discovered a large ice barrier that now bears 
his name. 

Soon after the Scott disaster, Shackleton 
organized (1914) an expedition to base on the 
Weddell Sea from where he planned an 1,800-m. 
sledging journey to the Pole and across the con- 
tinent to the Ross Sea. This plan never material- 
ized, but the voyage was the occasion for one of 
the epics of South Polar annals. After drifting for 
about 1,500 m. in the Weddell Sea, and with 
almost 350 m. to travel to the nearest supply 
depot, Shackleton's ship, the Endurance, was 
crushed in pack ice (Oct. 1915), leaving 28 men 
(the entire crew was saved) and three boats adrift 
on an ice floe. They remained there at the mercy 
of arbitrary currents and winds, and constantly 
beset by great bergs and crashing pack ice, until 
March 1916, when they managed to steer a course 
toward Elephant Island, just north of Palmer 
Peninsula. From there, Shackleton and five men 
set out in a 22-ft. boat for the island of South 
Georgia, site of a whaling station 1,200 m. across 
the earth’s most savage seas. After landing on 
South Georgia, Shackleton and two of the men 
traveled across the island in a near-miraculous 
journey of 36 hours to the whaling station on the 
opposite side. Every man of the crew was even- 
tually saved. 

In the years that followed World War I, a 
new era in Antarctic exploration opened up, 
for the use of the airplane in those regions was 
introduced. The first use of a plane in Antarctic 
exploration was by Sir Hubert Wilkins on the 
Wilkins-Hearst Expedition (1928-29). Wilkins 
flew from his base on Deception Island with 
C.B. Eielson as pilot on Dec. 20, 1928, for 600 m. 
s.w. along Palmer Peninsula and discovered and 
named Bowman Coast and Hearst Land. A year 
later Wilkins, with Cheesman as pilot, flew 
around Charcot Island on Dec. 29, 1929, and 
again saw Hearst Land. Sir Douglas Mawson of 
Australia wintered in Adélie Land in the 1930's, 
adding considerably to the knowledge of that 
region. 

In combination with his whaling business, Lars 
Christensen also greatly extended geographical 
knowledge of the Antarctic. He sent out nine 
exploring expeditions. In 1926-27 the Odd I 
cruised in the vicinity of Peter I Island. During the 
seasons of 1927-31 the Norvegia, under command 
of Capt. Riiser-Larsen, circumnavigated Antarctica 
and discovered and named Queen Maud Land, 
Princess Ragnhild Land, Crown Princess Martha 
Land, and also smaller coasts to which Norwegian 
names were given. These lie between 17° w. and 
86° x. In 1936-37, Christensen personally led an 
expedition aboard the ship Thorshavn, equipped 
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Icebreaker U.S.S. Northwind clearing a patch through 
the Ross Sea ice pack 


with planes and modern scientific instruments. 
On this trip were also four Norwegian women, 
the first to voyage into the Antarctic. In a number 
of flights, 2,200 aerial photographs were taken 
with mapping cameras. This was the first large 
aerial survey in the Antarctic, During the various 
Norwegian expeditions over 2,500 m. of coast 
were delineated, half of which was photographed. 

On the other side of the continent the British 
Graham Land Expedition of 1934-37, under lead- 
ership of John Rymill, did outstanding work. 
They surveyed much of the southwest coast of 
(Graham Land) Palmer Peninsula. They also 
discovered and mapped a great ice-filled depres- 
sion which was named King George VI Sound. 
Lincoln Ellsworth of the U.S. in 1935, passed over 
this region on his transcontinental flight. Ells- 
worth flew (1935) from Dundee Island, after 
making two landings on the interior ice cap, to 
Little America, crossing an area which he named 
James Ellsworth Land. Ellsworth also led an Ant- 
arctic expedition (1938-39) to Ingrid Christensen 
Land which the Norwegians had explored in 1935 
and photographed in 1937 (between long. 70° 
and 80° z.), claiming 77,000 sq. m. of territory 
there for the U.S. after a flight of about 210 m. 
to 72° s. and 79° x. over a region named by him 
American Highland. Capt. Alfred Ritscher of Ger- 
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many, using catapulted planes from the Schwab- 
enland, made air survey of area between 12° w. 
and 20° x. On 16 flights 11,000 aerial photographs 
were made, covering about 135,000 sq. m. The 
territory was claimed for the Reich, though the 
region was previously claimed by Norway. The 
cruises of the Discovery Committee's Research 
ships William Scoresby and Discovery II have 
traversed the waters around the Antarctic Con- 
tinent practically continuously since 1926. Their 
work in scientific oceanographical investigation is 
very extensive. The reports on marine biology and 
other subjects, though not yet all published, com- 
prise some 24 large volumes. 

Though farthest removed from the battlefields 
of World War II, the Antarctic also was the scene 
of action. The Norwegian whalers carrying on 
their usual activities during the season of 1941-42 
were interrupted by an unknown German war- 
ship. On Jan. 14, 1942, the large factory ships 
Ole Wegger and Solglint, working near the ice 
edge, some five days steaming south of South 
Georgia, were captured by the German raider. 
Sec also Antarctica. 

Under Rear Adm. Richard E. Byrd, U.S.N., 
Ret., four expeditions have journeyed south, each 
equipped with planes for exploration, etc. (1928- 
30, 1933-35, 1939-41, and 1946-47). On the first of 
these expeditions, Byrd established the famous 
base, Little America, on the Bay of Whales, Ross 
Sea. In November 1929, he flew over the South 
Pole, the first man to do so, as he had been the 
first to fly over the North Pole. But the principal 
value of these expeditions lies in the important 
geographical and geological information obtained. 
All of Byrd’s undertakings have revolved around 
science, particularly geography, meteorology, 
magnetism, geology, biology, ornithology, ethnol- 
ogy, and glaciology. In addition he discovered and 
Photographed hundreds of thousands of square 
miles of hitherto unknown areas. The first expedi- 
tion saw the discovery of the eastern mountain 
range, named Edsel Ford Range, of the castern 
shore of the Ross Sea, long sought after by ex- 
plorers, and also to the east Marie Byrd Land. 
In 1939 in an expedition sponsored by the U.S. 
Antarctic Service, Byrd established two bases in 
the Antarctic, one near Little America, and an- 
other on Palmer Peninsula, from both of which 
Parties were sent out to map the coastline. Byrd 
himself charted by plane g00 m. of hitherto un- 
known coastline. h 

In his fourth expedition, “Operation High 
Jump,” undertaken in 1946 for the U.S. Navy, 
the largest expedition up to that time, Adm. Byrd 
tried to determine methods for training person- 
nel, to test equipment, and to develop tech- 
niques for operating bases, all under Arctic con- 
ditions. The expedition was made up of 12 naval 
vessels and numerous aircraft, As an outcome of 
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this expedition, Byrd announced early in 1947 that 
a complete revision of all existing maps of Ant- 
arctica would probably be necessary; for instance, 
an area previously depicted as an ice-covered sea 
was really a mountainous region, and one area 
proved to be an “oasis” of unfrozen lakes. 

In 1946 the British revealed that they had oc- 
cupied a base at Marguerite Bay since 1943. 
Britain, Chile, and Argentina all claimed over- 
lapping territory in this region. In 1947, Finn 
Ronne went to the Palmer Peninsula to continue 
surveys begun on his 1940-41 expedition. Ronne 
asserts that Antarctica is a single continent and 
not two great islands. Papers left by Adm. Peary 
on Cape Sheridan in 1905 were discovered in 
1948 by a U.S. Navy task force sent to establish 
and supply weather stations at the Arctic and 
Canadian Archipelago. 

Polaris (pé-/a’ris). See Polestar. 

Polariscope (p0-lar’i-skop), an optical in- 
strument for examining substances in polarized 
light. The best known form is the Norrenburg 
polariscope. In this instrument the light is polar- 
ized by reflection from a plate of glass so mounted 
that it can be rotated to produce most effective 
polarization. For the analyzer a Nicol prism may 
be used to test the polarization. A platform is 
placed between polarizer and analyzer for mount- 
ing specimens, 

Polarity (pó-là ity), the quality of having 
Opposite poles, or two points possessing contrary 
tendencies, A body such as a sphere cannot be 
said to have a polarity, since it appears similar 
from every point of view. However, if the spher- 
ical body rotates, it has poles at the opposite ends 
of the axis about which the rotation occurs. The 
carth is such a rotating body, which has north 
and south geographic poles at the extremities of 
the diameter. The poles of a magnet are opposite 
in attraction, and are called north and south from 
the way in which a freely suspended magnet 
aligns itself in the earth's magnetic field. The 
poles of a galvanic cell, called positive and nega- 
tive, are the electrodes or terminals at which the 
Positive and negative charges of electricity appear. 
Polarity exists in direct current circuits, negative 
(—) and positive (+). Alternating currents do 
not have steady polarity, as polarity changes 
rapidly, depending upon the frequency of the 
circuit, The property of acquiring polarity is 
termed polarization. 

Polarization of Light (p6-lér-i-2d’shiin), an 
asymmetrical condition applying to light which 
has been passed through certain crystals or has 
been reflected from nonmetallic surfaces at suit- 
able angles. Ordinary light from the sun and 
other sources is symmetrical around every plane 
through the line of propagation. According to 
the electromagnetic theory of light, this means 
that the components of the electric and magnetic 
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fields are the same in every direction at right 
angles to the direction of travel. When, by re- 
flecting the light or passing it through crystals, 
the electric and magnetic fields are constrained 
to oscillate in certain planes, the light is said to 
be polarized. Polarized light cannot be detected 
by the eye, but with a suitable analyzer the 
asymmetry can be detected by the change of in- 
tensity of the light when the analyzer is rotated. 

There are several ways by which light may be 
polarized. Crystals such as tourmaline polarize 
light by absorbing the vibrations in one plane 
and transmitting those in a plane at right angles. 
This is called linear polarization. Light reflected 
from polished wood, glass, or water is polarized 
with the electric field vibrations confined to a 
plane perpendicular to the plane of incidence. 
Light which has been scattered or altered in 
direction is polarized, The light from the sky in 
a direction at right angles to the sun shows a 
strong polarization. 

A simple experiment to illustrate polarization 
consists of cutting two thin slabs of the crystal 
tourmaline parallel to the axis of the crystal and 
mounting them so that they can be rotated. Light 
passed through them will be transmitted through 
both when they are parallel and will be stopped 
by the second slab when they are crossed, The 
first slab acts as the polarizer and renders the 
light asymmetrical by absorbing all the light ex- 
cept that vibrating in a single plane. The second 
plate acts as an analyzer or detector of the polar- 
ized light and allows light to pass only providing 
the slab is parallel to the first. Three different 
polarizations of light are possible: circular, linear, 
and elliptic. The direction of vibration of elliptic 
polarized light turns 360 degrees during one 
vibration; at the same time the intensity de- 
creases and increases periodically. Circular polar- 
ization is a special case of elliptic polarization. 

Polarized light was first observed by Erasmus 
Bartholinus of Copenhagen in 1669; he found 
that a crystal of calcite, known as Iceland spar, 
produced double refraction of the light with the 
result that anything viewed through the crystal 
appeared double, The two rays transmitted 
through calcite are polarized at right angles due 
to the crystalline asymmetry. William Nicol, in 
1828, showed how the crystal of calcite, cut and 
cemented together with Canada balsam, might 
be used to produce or detect polarization. This 
device is known as the Nicol prism (see Polari- 
scope). In the prism one of the rays undergoes 
total reflection at the layer of Canada balsam, so 
that the light which is transmitted is completely 
polarized. 

Sir David Brewster (1781-1868) demonstrated 
that, when light is reflected from a nonmetallic 
surface, polarization is most nearly complete 
when the reflected ray and the transmitted ray 
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make a right angle to each other at the surface. 
The angle of incidence, known as the polarizing 
angle, for most nearly complete polarization by 
reflection from glass is 56°. The angle varies for 
different surfaces. 

Polar Lights ((its). See Aurora Borealis. 

Pole (pl), either of the two extremities of the 
axis of a sphere, around which it rotates. The 
northern one of the earth is called the North 
Pole, and the southern is called the South Pole; 
each is 90" from the Equator. The term is ap- 
plied in astronomy to the two points of the 
heavens that appear to be touched by the axis of 
the earth, and around which the heavens appar- 
ently revolve, These points are called the celestial 
poles, and, since no stars indicate their exact 
position, the polestar is reckoned from as the 
basis by the people north of the Equator. The 
term is applied in an enlarged sense to a line 
passing through the center of a great circle per- 
pendicular to its plane. In this sense the zenith 
and the nadir are the poles of the horizon. A like 
application is made to the poles of a meridian 
and of the ecliptic. The term may be used in 
the same sense when speaking respectively of the 
celestial and terrestial poles as the poles of the 
equinoctial and Equator. 

In physics the poles are two points at which 
opposite quantities are concentrated, which are 
distinguished as positive and negative, as the two 
poles of a battery and the poles of a magnet. 
The magnetic needle varies 90" from a horizontal 
Position at the magnetic poles of the earth. These 
poles have been variously located at different 
times. Latest research studies place them at 
76° N., 102° w. in the Northern Hemisphere and 
at 68° s, 146° £. in the Southern Hemisphere. 
See also Magnetism, Terrestrial. 

Polecat (po/'kàt), a carnivorous mammal of 
the weasel family. It resembles the skunk in 
having glands that secrete a liquid substance 
with a ‘disagreeable odor, which it ejects when 
scared or irritated. The polecat has a brown 
color and bears a valuable fur. Its body is from 
15 to 20 in. long. The tail measures 6 in. and 
the body is about 7 in. high. It sleeps by day, 
but comes out at night in search of food, feeding 
on newts, mice, rats, frogs, birds, and poultry, 
Polecats are native to Europe and Asia, They are 
sometimes called fitchet, and their fur is termed 
fitch. The skunk of North America and the 
badger of South Africa resemble the polecat. 

Polestar (pdl’stér) or poraris, also woRrH 
STAR, the principal star in Ursa Minor and the 
end of the handle of the Little Dipper. Its name 
comes from the fact that this second-magnitude 
star is situated within a degree from the celestial 
pole, the point where the earth's axis intersects 
the celestial sphere, It therefore remains nearly 
stationary in the course of the night and is of 


value to travelers in the Northern Hemisphere 
as a point for direction. It can easily be located 
since the two stars known as the pointers in the 
Great Dipper are in line with it. See also Con- 
stellations; Dipper, Great and Little. 

Precession slowly changes the position of the 
pole among the stars. At the time of the Greek 
astronomer Hipparchus, Polaris was 12° away 
from the pole. Since then Polaris has steadily 
approached the pole and will be within less 
than half a degree from it around the year 
2100, the separation increasing afterward. 

Police (pole), a body of civil officers who 
are charged with the duty of maintaining order 
and enforcing the existing law of a community. 
The original policeman was a soldier and dates 
back to the Pretorian Guards of ancient Rome, 
In some countries a civil police is maintained 
as a general military organization, as the gen- 
darmerie in France. The police systems differ 
widely in their organization and control as well 
as in the duties of their officers. In general, the 
police comprise officers maintained by the au- 
thority of towns and cities, each municipality 
having its own police administration. The police 
systems of Canada and the U.S. are quite similar 
to the form of organization maintained in many 
of the countries of Europe. However, in many 
countries the police force is more generally under 
the direction of states than in the American cities 
and the officers are often controlled more directly 
by the national government. ] 

In former times European cities were entirely 
under the supervision of officers directed by the 
state or province, or this force was supplemented 
by a local police employed to patrol the city for 
the suppression of crime and the protection of 
life and liberty. This system was quite unsatis- 
factory, since the watchmen were inefficiently 
supervised by a local central superintendent. Eng- 
land had no modern police system until 1829, 
when Sir Robert Peel organized the metropolitan 
police for London, and since then the boroughs, 
counties, and cities have established similar local 
authority for municipal or district protection. 
The familiar names “Bobby” and “peeler” for 
English policemen are derived from their found- 
er's name, Robert Peel. The policemen in all the 
larger cities may be distinguished by a particular 
uniform, but besides those employed as open peace 
officers, there are secret policemen, more com- 
monly known as detectives, who are not unl 
formed. They are often referred to as “plain 
clothes” men, as are the non-uniformed investi- 
gators of the F.B.I. (q.z.). ; 

There are state and local (town and city) 
police, and the various states in the U.S. have 
general power through the legislature to found 
and maintain systems of peace officers. Police reg- 
ulations may be established by Congress sepa- 
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rately, but this function is applied only to the 
army and during times of insurrection. The sev- 
eral states have provisions for maintaining peace 
officers in the townships and counties, but these 
are elected and remunerated by the people locally. 
In counties they are known mainly as sheriffs and 
in townships and towns, as justices of the peace 
and constables, The police officers proper are pro- 
vided for by law as officials in organized towns 
and cities, and are usually appointed by the mayor 
with the approval of the city council, though in 
some cities the mayor appoints police commis- 
sioners, 

Though the police systems of the large cities 
are somewhat differently organized and the duties 
of the various classes of police officers differ 
somewhat, in the main the regulations present 
the same general features. Cities usually offer 
training courses for their police staff and for new 
recruits, and maintain civil-service examinations 
for appointment and advancement. New York 
City, the largest municipality in America, is typi- 
cal in the main features of its police system. Up 
to 1845 New York had the night-watch system 
as its main organization for maintaining the 
Peace, but in that year an efficient police organi- 
zation was established under a board of four 
Police commissioners, and this was somewhat 
modified when Brooklyn became a part of New 
York. At present the police regulations are super- 
vised by a Police Commissioner with five deputies 
and various branches. In addition to the Com- 
missioner and his direct assistants, there is a 
well-organized office force, including clerks and 
stenographers. Specialized groups, such as di 
Vice, narcotic, and homicide squads, are aided 
by the services of other specialists, including 
Xray technicians, fingerprint experts, etc. Photog- 
taphers are employed to make portraits of persons 
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held on charges, and an adequate force of patrol 
sergeants and patrol policemen is on duty. The 
mounted policemen have charge of certain mobile 
functions, but the patrol car, in continuous radio 
contact with headquarters, has given greater ef- 
ficiency and range to roving units. Police traffic 
regulation is another highly important service. 
They see to the enforcement of the general sani- 
tary regulations. To facilitate the work of keep- 
ing the peace, they are assisted by a force of de- 
tectives, and they take care of men and animals 
that become disabled by accident or otherwise. 
The general plan at present is to divide the 
larger cities into inspection districts, which are 
subdivided into precincts. Special policemen are 
put on for duty on particular occasions, as in 
the case of festivals and similar large gatherings 
of people. London has the. largest police force in 
the world, followed by New York, Paris, Berlin, 
and Chicago. In most instances the number of 
policemen per 10,000 of population in the large 
cities ranges from 20 to 30. The total expense 
for police protection in New York is about $65,- 
000,000 per year. See Federal Bureau of Investi- 
gation; Gestapo; Military Police; Scotland Yard. 
Police Court (kart), a court of record having 
jurisdiction over various minor offenses and the 
power to bind over for trial, in a superior court 
or for the grand jury, persons accused of more 
serious offenses. Its jurisdiction corresponds to 
that of the common-law justice of the peace. 
Police Dog (dég), the name applied to any 
kind of dog that has been trained for and is used 
in the police service. Among the best of these 
are the German shepherd dog, the Airedale ter- 
rier, and several species of bloodhounds. The 
best known of these are the police dogs of Ger- 
many, which are reared and trained in large 
numbers and widely distributed throughout the 
world. Police dogs are now used extensively in 
the larger cities of Europe and America. 
Polillo (pé-lél’yé), an island of the Philip- 
pines, located off the eastern shore of Luzón. A 
number of other small islands lie adjacent to 
the coast, It has an area of 294 sq. m. and the 
group has 405 sq. m. Population, ca. 2,100. 


Poliomyelitis (pal’i-6-mi-¢-li'tis). See Infan- 


tile Paralysis. 

Political Offenses (pé-lit’i-kal ó-fén' sez), 
acts that are considered injurious to the safety 
of the state or nation, or which render a subject 
or citizen disloyal to the supreme authority. They 
include treason and any other acts of disloyalty 
and treachery intended to deliver the country or 
any part of it over to an enemy. In modern times 
nations have been lenient in dealing with political 
offenders, and usually they are not compelled to 
deliver them under extradition treaties. However, 
much severity has been practiced in authoritarian 


countries. 
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Political Parties in the United States, vol- 
untary associations of citizens for united political 
action, usually designed to further the economic 
interests of a particular class, group, or section 
of the population. The political structure of the 
U.S. has operated against the growth of new or 
minority parties to such an extent that the his- 
tory of American political parties can be outlined 
in three large periods, characterized by the strug- 
gles between (1) Federalists and Republicans! 
(1789-1816), (2) Whigs and Democrats (1830- 
56), and (3) Republicans and Democrats (1856- 
present). 

Before the American Revolution and during 
that struggle, the two opposing groups, known as 
Whigs and Tories, did not operate in the modern 
sense of political parties. The Whigs favored 
severance of the ties that bound the colonies to 
England, while the Tories opposed independence. 
The issue, however, was decided by arms in favor 
of the former, and the republic was founded un- 
der the leadership of a small segment of the 
population consisting mostly of the agricultural 
aristocracy of the South, and the industrial and 
commercial leaders of New England. Washington 
was elected President on a nonpartisan basis. 
Gradually the issues began to crystallize between 
the Federalists and the Anti-Federalists, the 
former favoring the adoption of the Constitution 
with its clear advantage for the more populous 
states of the North. The leaders of both points 
of view, however, Hamilton and Jefferson re- 
spectively, held important posts in Washington’s 
government. Following the adoption of the Con- 
stitution and the establishment of the Federal 
government, the Anti-Federalists took up the 
issues of loose-construction and States’ rights, 
abandoned the name Anti-Federalist, and by 1792 
had organized the Democratic-Republican party. 

Foreign affairs, and especially the relations 
of this country with France, were destined to 
play a considerable part in the history of the first 
two parties. The French Revolution of 1789, 
which had won the support of the majority of the 
American people, soon developed into a French 
declaration of war against England and Spain. 
Anxious to obtain the assistance of the U.S., 
France sent to this country a number of aggres- 
sive ministers and philosophers in both official 
and unofficial capacities. Outstanding among these 
was Citizen Genét who, by attempting to build 
a pro-French army in this country, alienated the 
people and the government to such an extent 
that the popular tide turned in favor of war with 
France. Large numbers of French and Irish immi- 
grants (the latter even more violently anti-British 
than the former) helped sharpen the European 
issues and give to them a distinctly American 


1 Officially the Democratic-Republican Party, an 
outgrowth of the Anti-Federalists. 
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flavor. The Federalists, who then held power, 
were clearly identified with the pro-British, anti- 
French forces; Jefferson's new Republican party 
recruited all those who took the opposing view. 
Whatever their motives, the Federalists made the 
political error of enacting anti-French legislation 
in the shape of the Naturalization, and Alien and 
Sedition Acts of 1789. In reply, the Republicans 
drafted the Kentucky and Virginia Resolutions, 
proclaiming the unconstitutionality of these acts 
and hinting at secession or revolt. With the issues 
thus sharply drawn, popular sentiment took a 
definite turn away from the Federalists and to- 
ward the Republicans who now became the cham- 
pions of free speech and liberty, the ideals of the 
not yet forgotten Revolution. The elections of 
1800 carried the Jeffersonians into office and set 
the Federalists on the road to political obscurity 
and decay. For the next two decades, the Re- 
publicans held undisputed contro! of the national 
political stage, but thereafter the party split into 
factions over various domestic and foreign issues, 
and the election of 1824 turned into a five-cor- 
nered contest that was finally decided by the 
House of Representatives—the only case of its 
kind since the passage of the 12th Amendment 
to the Constitution—in favor of John Quincy 
Adams, leader of the National Republican party. 
In order to distinguish himself from the other 
collateral heirs of the Republican party, Andrew 
Jackson, vigorous campaigner and favorite son 
of the rugged, democratic west, entered the cam- 
paign of 1828 under the name of Democrat. 
Thus, despite the simple transposition of names, 
the Democratic party of today can trace its un- 
interrupted lineal descent from Jefferson’s Demo- 
cratic-Republicans of 1792. The National Repub- 
licans shortly adopted the name Whig, and con- 
tinued the struggle for power up to the eve of 
the Civil War. 

The period following the election of Jackson 
saw the introduction of an important device 
in the operation and maintenance of political 
parties. With the idea of rewarding his friends 
for their political aid, Jackson introduced the 
so-called “Spoils System” under which loyal 
party workers could expect to receive jobs and 
commissions in return for campaign service. 
Despite the moral issues involved in the Spoils 
System and its later effect upon Civil Service 
reform, all the major parties have since em- 
ployed a substantially similar method of organiza- 
tional control. 

The election of 1832 brought into the field the 
Anti-Masonic party, a minority group constructed 
along strictly local issues and exploiting an almost 
extinct prejudice against secret societies. In 1826 
a New York State bricklayer, William Morgan, 
had disappeared after revealing the secrets of his 
Masonic lodge. The finding of an unidentified 
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corpse in the Niagara River was converted into 
political capital and used to defeat political op- 
ponents who could be suspected of membership 
in the Masons. The short-lived Anti-Masonic 
party was sufficiently influential during its time 
to elect a few state governors. It was especially 
important as the first party organized around 
a single issue; thus, although it quickly disap- 
peared, its adherents continued to be attracted to 
other single-issue parties such as the Free-Soil 
party, the Know-Nothings, and, ultimately, the 
Republican party. 

Meanwhile, political action began to develop 
in still another significant direction. Although 
probably no more advanced than his British 
cousin, the American workman differed in the 
important respect that he had the right to vote. 
In 1828 the first labor party was organized by 
a number of Philadelphia craftsmen under the 
name of Workingmen's party. The issues mo- 
tivating the party were political and social, having 
nothing to do with wages. One of the most 
pressing of these issues was the practice of im- 
prisonment for debt: about 75 per cent of the 
occupants of New England's jails were confined 
for debts of less than 20 dollars. 

Two historical factors, however, have oper- 
ated against the growth of labor parties in this 
country. The open frontier, which maintained a 
state of geographical as well as social fluidity, 
prevented the crystallization of classes; moreover 
most high-caliber workmen, że., potential politi- 
cal leaders, were able to rise above their class 
origins and were therefore rarely attracted to the 
idea of labor politics. The second factor was the 
Constitutional provision which effectively re- 
served labor legislation to the states and there- 
fore rendered national organization impractical. 
Even if a labor party were to gain control of 
Congress, it would encounter great legal difficul- 
ties in effecting social or economic betterment— 
such as the invalidating decisions of the Supreme 
Court that set aside some of the early legislation 
of President F.D. Roosevelt's reform program. 
On the other hand, parties which operate only in 
states or municipalities can rarely achieve the 
prestige or influence necessary for continuous 
existence. 

Other large issues, however, continued to at- 
tract men to politics; such was the abolitionist 
movement which encompassed many Northern 
humanitarians, and later businessmen and work- 
ers who came ultimately to agree with the state- 
ment of William Lloyd Garrison that no social 
progress is possible in a nation that keeps a sixth 
of its people in bondage. A converted slaveholder, 
James Gillespie Birney, was nominated in 1840 
and 1844 for the Presidency by the Liberty 
Party, which held its first convention in 1840. 
But much groundwork had still to be laid before 
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abolition could be achieved—by another party. 

The Liberty party survived two elections before 
throwing in its lot with a group of New England 
Whigs and insurgent Democrats in the coalition 
known as the Free-Soil party, With Martin Van 
Buren as candidate, the Free-Soilers entered the 
election of 1848 under the slogan of “Free soil, 
free speech, free labor, and free men.” Although 
it won no electoral votes, the party split the 
Democratic vote in New York, and gave the 
victory to the Whigs. 

The election of 1854 produced at least two 
noteworthy parties, one of which has become 
a leading force in American politics. A large 
section of the population had long reacted to the 
influx of foreigners, all the more violently since 
many were Irish and German Catholics, The anti- 
immigrant, anti-Catholic sentiments of American 
Protestants were formulated by the American 
party, founded as a secret “Order of the Star- 
Spangled Banner,” Its members responded to all 
outside questioning with the standard phrase YA 
know nothing,” giving the party the popular 
name of “Know-Nothings.” This party, however, 
guickly came under the influence of the Southern 
slaveholders, and its Northern section drifted to 
the more congenial and less ignorant atmosphere 
engendered by the newly formed Republican 
party. 

The continued ineffectiveness of the antislavery 
forces, especially in the face of the Kansas- 
Nebraska Bill of 1854 which effectively nullified 
all anti-slavery compromises, made a new coali- 
tion inevitable. On July 6, 1854, a number of 
Whigs, Free-Soilers, and Northern Democrats 
convened at Jackson, Mich., declared the need 
for a Northern party, and revived the Jeffersonian 
name “Republican,” which had been unused since 
the campaign of 1824. As an effective unit, the 
Republican party of today was formed at the 
Philadelphia convention of 1856 which nominated 
John C. Frémont as the party’s first. standard- 
bearer. In the campaign of that year, the “Black 
Republicans” polled 1,300,000 votes as against 
1,800,000 for the victorious Democrat, Buchanan. 
Four years later, the party carried Lincoln to 
Washington. 

The election of 1860 is important in history 
both for precipitating the Civil War and for 
establishing the two-party delineation which has 
persisted to the present time. Lincoln’s victory on 
the Republic platform was due in large measure 
to the split within the Democratic party. Refus- 
ing to accept the extension of slavery, the North- 
ern Democrats nominated Stephen Douglas, 
while the Southerners followed John Breckin- 
ridge of Kentucky. The National Constitutional 
Union party, attempting to ignore the issue that 
was tearing the county apart, placed Senator Bell 
of Tennessee in nomination. Douglas, competing 
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with Lincoln for Northern support, polled the 
second largest popular vote but gained only the 
smallest fraction of the electoral vote. 

The following years of Civil War presented 
the issues sharply and left no room for new 
parties, or even for lesser issues within the exist- 
ing parties. With the end of the war, however, 
and the resultant friction produced by Recon- 
struction, the political game was reintroduced. 
Because Gen. Grant and his conservative allies 
gained control of the Republican party, the more 
liberal and reforming elements cast about for a 
better vehicle than the old party provided. This 
they found in a rump movement known as the 
Liberal Republican party, founded in 1872. The 
Liberal Republicans, however, amalgamated too 
many discordant elements, and with the death of 
Horace Greeley, their first candidate, the party 
collapsed. 

Still another party was born in the same elec- 
tion of 1872. Resting chiefly on a platform call- 
ing for the outlawing of intoxicating liquors, the 
Prohibition party came into being. In 1876, the 
Greenback party was organized at Indianapolis 
around a monetary plank designed to take up 
the postwar slack in agricultural prices by main- 
taining an expanded currency through the issu- 
ance of paper money or “greenbacks.” A few 
years later, the Greenbackers threw in their lot 
with the Knights of Labor and the Farmers’ Al- 
liances to form the Populist party (or People's 
party) which, under the leadership of James 
Weaver and William Jennings Bryan, became an 
important force in American politics. The dis- 
covery of vast new deposits of silver led to a 
reduction in the market price of that commodity, 
and silver producers began frantically to demand 
that the government buy silver for coinage at a 
favorable price. Most of Europe, meanwhile, had 
adopted the gold standard. The U.S. had de- 
monetized silver in 1873 when the metal was 
relatively scarce and silver producers could get 
better prices than the government would pay. 
With the drop in silver prices, however, the 
mine-owners discovered the "Crime of 73," and 
demanded the resumption of silver purchase by 
the treasury. Championed by the Populists, the 
issue of bimetallism became the dominant politi- 
cal question for the balance of the century. Al- 
though active as early as 1890, the Populist party 
was not organized until the following year, and 
entered its first major campaign in the presi- 
dential election of 1892. 

Fifteen years earlier, the Socialist Labor party 
had made its first attempts at organization as a 
Political trade union, but in 1892 it forcefully 
revived labor politics. By 1900, this party had 
given birth to an insurgent group known as the 
Social Democratic party which quickly outgrew 
the parent organization and the next year was 
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renamed Socialist party. Splits in the Socialist 
Party gave rise to numerous left-wing groups, 
especially during and after World War I when 
the radical elements, favoring the tenets of the 
Russian revolution, formed the Communist and 
Communist Labor parties. The latter two con- 
solidated (1924) to found the Workers party, 
later adopting the name Communist party which 
it retained until 1944 when it was liquidated into 
the Communist Political Assn. However, in 1945 
members voted to revert to party status once more. 

Another, more indigenous, stem of American 
politics can trace its roots to a historic split in 
the Republican party. Opposing the conservative 
policies of President Taft, the National Progres- 
sive Republican League was founded in January 
1911 under the leadership of Wisconsin's Senator 
Robert M. La Follette. In the debates that fol- 
lowed, former President Theodore Roosevelt sup- 
ported the Progressives on nrany issues, and at the 
Republican convention of 1912 tried to unseat 
Taft and obtain the nomination for himself. Fail- 
ing this, he bolted the party and accepted the 
nomination of the Progressive or Bull Moose 
party, which disappeared immediately after the 
1912 campaign. 

A movement of similar nature, however, was 
continued under the aegis of La Follette who, in 
1924, called a Conference for Progressive Political 
Action which nominated a slate for the elections 
of that year. 

Meanwhile, the National Labor party had been 
organized in 1919 and at a convention the follow- 
ing year had changed the name to Farmer-Labor 
party. Rejecting La Follette's candidacy'in 1920, 
they altered their course four years later, expell 
the radical wing and supported the Progressives 
in the national election. The Farmer-Labor party 
continued to exercise considerable influence in 
Mid-Western state elections, succeeding in win: 
ning several governorships and Congressional 
seats. 

The politicalization of labor continued slowly 
for a period of years until two factors gave im- 
petus to the movement. These were the -forma- 
tion of the Committee (later Congress) of In- 
dustrial Organizations, and the flowering of the 
"New Deal" under the first administration of 
President F.D. Roosevelt. Before the elections 
of 1936, the newly formed C.LO. threw its 
strength into the struggle for the re-election of 
those candidates who had demonstrated an un- 
derstanding for, and a sympathy with, the aims 
of organized labor. On a national scale, Labor's 
Non-Partisan League was formed to aid in the 
perpetuation of the New Deal. In New York 
State, this movement took the shape of the Amer- 
ican Labor party; organized in the summer of 
1936, the party polled a surprisingly large vote 
in November, and remained in existence un- 
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til 1056, with the aim of aiding labors 
friends in political contests. Opposing what 
they -termed “Communist domination" of the 
American Labor party, the right-wing section 
bolted, after losing control of the party in the 
1944 primary elections, and formed the Liberal 
Party to participate in the Presidential elections 
of that year. A second A.L.P. split occurred in 
1948 when a right-wing group resigned in pro- 
test against the left wing's support of Henry A. 
Wallace (q.v.) for President. Wallace was later 
the Presidential nominee of a newly-formed Pro- 
gressive Party, but in August 1950, Wallace broke 
with the Progressives because they seemed to be 
following the Communist party line on Korea 
(q.v.). On a national scale, the A.F.L.-C.LO. 
is active in politics but is nonpartisan. Its po- 
litical work is carried on through the Committee 
On Political Education, and COPE activities are 
financed by voluntary contributions. See also 
United States: History. 

Political Science (pé-lit’i-kal signs), the field 
of human knowledge that explores the origin of 
political authority, the exercise of political power, 
and the forms and structure of political organi- 
zation and government, as well as the laws of 
political growth and development. 

Onicin or PoLrricaL Authority: From the 
earliest days of recorded history, man has de- 
veloped some form of organization whose pur- 
pose and aim are to maintain law and order 
within the group and to make decisions for the 
protection and defense of the group against its 
adversaries. Such an organization is called the 
state. The agency charged with the operation and 
control of the state is known as government (4.v.). 

The reason why the people in the U.S. organ- 
ized their government can be found in the pre- 
amble to the Constitution, which states: "We the 
People of the United States, in Order to form a 
more perfect Union, establish Justice, insure do- 
mestic Tranquility, provide for the common de- 
fence, promote the general Welfare, and secure 
the Blessings of Liberty to ourselves and our 
Posterity, do ordain and establish this Constitu- 
tion for the United States of America." 

In the U.S., political authority rests with the 
people, and the local, state, and Federal govern- 
ments exist for the benefit and service of the 
people. Many of the individual's rights and liber- 
ties are enumerated in the first Ten Amendments, 
the Bill of Rights, to the Federal Constitution. 
State constitutions also include the concept of the 
Bill of Rights, and Federal and state courts can be 
called upon to protect the citizen in the exercise 
of such rights. See also United States, Constitu- 
tion of the. 

In a democracy, the individual enjoys freedom 
of speech, freedom of religion, freedom of the 
press, and freedom of association, ie., the right 


POLITICAL SCIENCE 


to hold political and social meetings, to form 
labor unions or professional and fraternal organi- 
zations, and to organize political parties through 
which candidates for public office may be nom- 
inated, the final choice to be made by the people. 
Democracy is a way of life and a form of gov- 
ernment which is based upon individual liberty. 
See also American Way of Life. 

In an authoritarian country, the state is om- 
nipotent, Ze, all-powerful, exercising complete 
authority in all things. The individual has no 
rights except those which the state condescends 
to give him. This viewpoint dominates the 
Fascist and Communist countries, although their 
constitutions often refer to democratic institu- 
tions. See also Communism; Fascism. 

In Soviet Russia and other Communist-organ- 
ized nations, free speech is virtually, although 
not constitutionally, forbidden. Mass meetings are 
permitted only when organized by the govern- 
ment or the political party in power, ie., the 
Communist party. The press receives all news 
and its interpretations from the government. The 
ballot contains one name only—that of the Com- 
munist party candidate. The government and the 
party control all labor unions. Education is com- 
pletely government-controlled, and the exercise 
of religion is strongly discouraged. A small group 
of men ‘dominates the government and exercises 
complete power over the people. 

Probably the most essential difference between 
the democratic and the authoritarian system, 
however, is that in the former the government 
acts independently of the political party in power 
while in the other system the party holds a veto 
power over government decisions. 

Tue Exercise or Political Power: The right 
of government to exercise power is called sov- 
ereignty (q.v.). In some countries, this right re- 
sides solely in the king, whose word is law. In 
a dictatorship, the sovereignty resides in one or 
a few ruling politicians. In the Western democ- 
racies, sovereignty resides in a duly elected gov- 
ernment which is responsive and responsible to 
the people. This means that the people can 
change the rulings and decisions of government 
through the parliamentary procedures of passing 
new laws, amending constitutions, or electing 
new leaders. 

Forms or Political Organization: Political 
scientists classify governments as being one of 
three types. The oldest form of government is a 
monarchy or dictatorship, in which the govern- 
ing power is exercised by one individual (e.g., 
Louis XIV of France, George III of England, 
or Tito of Yugoslavia). 

The second type may be an aristocracy, or that 
form in which the ruling power is vested in a 
few individuals who claim to possess certain apti- 
tudes for its exercise (e.g., the Medici family in 
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Florence, Italy). Many modern governments con- 
tain aristocratic elements within their structures 
today (e.g., in Spain). 

The third form is a democracy, or that type 
in which political power is retained by the peo- 
ple. The people may exercise their governing 
power directly, as they did in the small republics 
of ancient Greece or as they do today in the can- 
tons of Switzerland. Political power in a modern 
democracy is exercised indirectly, however, by 
means of electing representatives to executive and 
legislative positions, as is the case in the consti- 
tutionally organized states of Great Britain and 
the U.S. 

Each of these forms of political organization, 
if brought into existence by the general will of 
the people, maintained by their consent, and em- 
ployed for their benefit, is said to be a legitimate 
government. Each of these forms of government, 
however, is liable to a particular form of corrup- 
tion. Monarchy or dictatorship has a tendency to 
degenerate into tyranny, or a government for the 
special benefit of a single ruler and his entou- 
rage; aristocracy may become an oligarchy, or 
the government by, and for the benefit of, a few 
of the ruling class; and a democracy can degen- 
erate into mob rule. 

ORGANIZATION OF GOVERNMENT: In 1748 Mon- 
tesquieu, a French political scientist, published 
“The Spirit of Laws,” which had a profound in- 
fluence on political science, He pointed out that 
a good government should have three separate 
branches, the executive, or the law-enforcing 
agency; the legislative, or the law-making body; 
and the judiciary, or the law-interpreting body. 

The most powerful executive in the world is 
the President of the U.S., who is commander in 
chief of the armed forces, signs all bills before 
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they become laws, submits matters to the Con- 
gress for its consideration, and conducts foreign 
affairs. In most of the other modern democracies, 
the ruler or president is a figurehead. The execu- 
tive power in such countries is exercised by the 
prime minister, or premier, whose tenure in office 
depends upon a majority vote in the legislature 
or parliament. In France, however, in 1958, a 
constitution was adopted which endowed the 
president with powers approximately the same 
as those held by the President of the U.S. 

In the U.S. the President is advised by the vari- 
ous heads of the administrative departments of 
government such as the Secretary of State, the 
Secretary of Defense, etc., who make up the cab- 
inet. These officials appear before congressional 
committees but do not participate in the delibera- 
tions of the Congress In England the cabinet 
n ers may speak on the floor of Parliament. 
See also United States, Departments of. 

The legislative, or law-making, branch of gov- 
ernment usually consists of two houses, the upper 
and lower. In the U.S., the House of Representa- 
tives (g.v.) represents the people and has control 
of the purse strings. The Senate (g.v.), or upper 
house, represents the states. In Great Britain, the 
nobility is represented in the House of Lords 
and the people in the House of Commons (see 
Parliament). L 

The judiciary is charged with the responsibility 
of interpreting the Constitution, laws, and trea- 
ties of the U.S. The U.S. Supreme Court (4.4.) 
has the “right of judicial review.” This fact was 
established by Justice John Marshall (q.v.), who 
ruled that the Supreme Court could, if the facts 
warranted it, declare a law passed by Congress 
null and void. 

Tue Party System: The very foundation and 
essence of representative government are to be 
found in the process of electing public officials. 
The electorate, or body of vaters, determines the 
form of government and also chooses those who 
guide and direct its public affairs. : 

The functions of the electorate are exercised 
through the process of voting; those who exer- 
cise this function are known as voters; the instru- 
mentality through which it is exercised is the 
ballot; and the meeting at which it is done is the 
election. 

In a democracy and a constitugonally organ- 
ized state, the right to vote is an 1nherent right 
of each citizen by virtue of his membership in 
the state, Nevertheless, because the welfare of 
society is in large measure dependent upon the 
wise discharge of this function, the government 
confers the exercise of this function only on those 
who are believed fit and capable of discharging 
it. See also Vote, 

To aid the people in selecting candidates for 
public office in a democracy, political parties have 
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been organized. The U.S. and Great Britain usu- 
ally employ the two-party system, although third 
parties may exist and participate in political 
affairs. In the U.S.S.R. and other Communist 
countries, only one party exists, and only one set 
of candidates, hand-picked by the party hierarchy, 
is submitted to the people for approval. 

In France, political parties do not function on 
the local level as they do in the U.S. and Great 
Britain. A French political candidate seeks office 
on his own platform in his local district. If 
elected, he joins the party which is nearest to 
his own political point of view. This practice has 
resulted in the creation of many political groups 
in the French legislature and has frequently pre- 
vented stable governments. See also Parliamentary 
Law. 

INTERNATIONAL RzLaTIONs: Political science is 
interested in the principles and practices em- 
ployed by nations in their dealings with one 
another. The dominant principle governing for- 
eign relations is the "idea of national interest." 
A country pursues that course of action which it 
believes is best for its own national self-interest. 
Such a course of action may be peaceful or war- 
like. 

In order to reduce the friction between nations 
and hence remove the occasions for resort to 
force, independent political societies or states 
have developed a body of international law (q.v.) 
and set up a number of international organiza- 
tions for the purpose of guaranteeing world 
peace. 

International law attempts to regulate the 
rights, relationships, and obligations of nations 
with each other. In time of peace, every nation is 
bound to abstain from all interference with the 
dominions of other nations. In time of war (q.v.), 
nations are expected to refrain from (z) tortur- 
ing prisoners, (2) poisoning wells, and (3) using 
inhuman instruments of war such as dumdum 
bullets. Moreover, flags of truce, agreements to 
exchange prisoners, and the work of the Red 
Cross (g.v.) and of the medical corps are to be 
respected by both sides. 

The enforcement of international law depends 
upon world public opinion, the voluntary ac- 
ceptance of law by nations, and the effectiveness 
of world organizations in the development and 
application of international law to specific prob- 
lems. The International Court of Justice (4.v.) 
has jurisdiction over any question involving in- 
ternational law. The World Court, established by 
the League of Nations (q.v.), contributes to the 
development of international law through its 
decisions. 

A new chapter in international law was written 
at the war-crime trials of German and Japanese 
leaders who were adjudged guilty in fomenting 
World War II (q.v.). The Charter of the United 
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Out of these meetings grew the Geneva Conventions, 
establishing the Red Cross and rules of civilized warfare 
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NIKOLAI LENIN IN MOSCOW 
The first premier of the U.S.S.R. came to power in 
1917, after the Bolshevist Revolution 


Courtesy N. Y. Historical Society 
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Nations (4.v.) includes provisions for the pro- 
gressive development of international law. See 
also Germany; Japan; Nuremberg Trials. 

Frequently, regional agreements between na- 
tions are also employed to implement the effec- 
tiveness of international law in guarantecing 
peace and security (e.g, the North Atlantic 
Treaty Organization and the Organization of 
American States; see also Pan-Americanism). 

The acute problems arising from modern colo- 
nialism are of concern to the political scientist. 
The industrial revolution created a demand for 
raw materials and overseas markets. The indus- 
trial countries of the world engaged in much 
competition for control of the underdeveloped 
areas of the world, particularly in Africa, the 
Near East, and the Orient. 

The rise of nationalism and the desire for 
political independence on the part of the colonial 
peoples of the world, especially after World 
War II, have created serious problems for the 
colonial powers, such as Great Britain in India, 
France in Algeria, Belgium in the Congo region, 
and The Netherlands in Southeast Asia. 

The U.N. established a permanent commission 
to aid the underdeveloped areas to achieve their 
independence, and several new countries (e.g., 
Ghana) have recently been established and ac- 
cepted as members of the U.N. 

The space age presents many serious problems 
to political scientists of all nationalities. New 
concepts of international law and international 
organization are being devised in order to regu- 
late and control the use of outer space; and 
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nuclear testing, control of atomic fall-out (q.v.), 
space exploration, and occupation of other 
planets will have an ever-increasing influence 
on the relations between nations. See also 
Economics. 

Polk (pok), FRANK Lyon, lawyer, born in New 
York City, Sept. 13, 1871; died there, Feb. 7, 1943. 
A Yale graduate, he first became prominent as 
counselor to the U.S. Dept. of State (1915-18), 
then Under Secretary of State (1919-20), and 
head of the American delegation to the Peace 
Conference at Paris (July-December 1919). He 
later retired to private practice. 

Polk, james KNox, 11th President of the U.S, 
born in Mecklenburg County, N.C., Nov. 2, 
1795; died in Nashville, Tenn., June 15, 1849. 
Born of Scotch-Irish parents who moved to 
Tennessee in 1806, he studied at the Univ. of 
North Carolina and read law with Felix Grundy 
(1777-1840). Shortly after his admission to the 
bar in 1820, Polk entered the Tennessee legisla- 
ture, where he became known as a competent 
man and a friend of Andrew Jackson (q.v.). Polk 
married in 1824 and went to Congress the next 
year. As chairman of the Committee on Ways and 
Means, he led the Jackson forces in their fight 
against the Bank (see United States), then served 
as Speaker during a time when the House was 
disordered by factionalism. His party drafted 
him to run for the governorship of Tennessee 
in 1839. 

Although Polk was twice defeated for Congress, 
he retained his reputation for tact, good judgment, 
and hard work. When it became evident that Van 
Buren's opposition to the annexation of Texas 
would prevent his securing the two-thirds vote 
necessary for nomination, Jackson’s influence 
helped make Polk the successful candidate. 

As President, Polk displayed independence and 
energy. He refused to accept the guidance of 
William B. Lewis, Jackson’s political adviser, and 
insisted that the members of his cabinet run 
their departments, not pre-convention campaigns. 
By winning reduced tariffs and re-establishment 
of Van Buren's Independent Treasury Bill (which 
had been repealed in 1841), Polk succeeded in 
giving the deathblow to Whig hopes for their 
program. In foreign affairs, Polk secured a com- 
promise settlement of the Oregon (4.v.) boundary 
dispute with England by reasserting the Ameri- 
can claim to the entire region when the British 
refused to accept the 49° line he had suggested 
as a compromise. Polk’s attitude altered the stan 
of the British Foreign Office, and the compro- 
mise Polk had offered was accepted in 1846, with 
a slight deflection to give the entire island of 
Vancouver to Britain (see also Fifty-four Kory 
or Fight). With Oregon disposed of, Polk turne 
to his real interest, rounding out the U.S. y 
the acquisition of California (q.v.). He offert 
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Mexico $20,000,000 and U.S. assumption of the 
debts Mexico owed to Americans -in exchange 
for the territory, but the offer was refused. When 
Mexican troops crossed (Apr. 26, 1845) into what 
the U.S. claimed was Texas land, Polk found his 
diplomatic problem solved: Congress declared war 
and California was conquered. As Commander-in- 
Chief, Polk was harried by strong opposition in 
Congress and by the fact that the Army’s top- 
ranking generals were Whigs. The war was de- 
nounced as a slave-owners’ aggression against a 
weaker neighbor; supplies were delayed; Congress 
refused Polk's request that Sen. Thomas Hart 
Benton (q.v.) be made general of the Army to 
head the war. Victory in the field was followed 
by a treaty giving Mexico part of the payment 
she had refused for the land she was now forced 
to yield. 

A competent, honest, painstaking man who dis- 
liked the Wilmot Proviso (see Wilmot, David) 
and John C. Calhoun (q.v.) with equal intensity, 
Polk refused a second term and was one of the 
first American Presidents to die exhausted by 
the cares of office. 

Polk, Leonidas, clergyman and soldier, born 
in Raleigh, N.C., Apr. ro, 1806; died on Pine 
Mt, June 14, 1864. He was graduated from 
West Point Military Acad. in 1827, but resigned 
his Army commission and became a minister of 
the Protestant Episcopal Church. 

In 1837 he was made missionary bishop in the 
southwestern part of the U.S., and three years 
later became bishop of Louisiana. He was strongly 
in sympathy with the secession movement, and 
at the beginning of the Civil War entered the 
Confederate army as major general. Distinguished 
services in the Battle of Shiloh caused Jefferson 
Davis to promote him to the rank of lieutenant 
general, and he received command of the armies 
of Kentucky and Tennessee. He commanded in 
the Battle of Chickamauga and was relieved of 
his command on the charge of disobeying orders, 
but received’ another command in December 
1863. In 1864 he served with Gen. Johnston 
against Gen. Sherman at Atlanta, and was killed 
on Pine Mt. by the explosion of a Union shell. 

Polka (pol’ka), a dance of Bohemian or 
Polish origin, the name being derived from the 
Bohemian pulka, meaning half, or from the 
Polish polka, meaning woman. The dance, 
which originated in the 1830's, is characterized 
by small half-steps, with the music being writ- 
ten in two-four time, the first three quavers 
being generally strongly accentuated. 

Pollen (põen), a substance developed in the 
interior of the anther of a plant (see Flower). 
The pollen contains the male cells necessary 
to fertilize the female cells, or ovules, of the 
flower. When pollen is carried to the stigma 
of a blossom of the same species, it impreg- 


nates the ovules, completing fertilization (q.z.). 
Germination (g.v.) follows, and the new plant 
is produced. 

To the eye, pollen appears to be a fine yellow 
dust; under the microscope, its characteristic 
form may be observed. The most common forms ` 
of pollen grains are minute triangular or sphe- 
roidal bodies, but in umbelliferous plants they 
are oval, and in some compound flowers they 
are polyhedral. A pollen grain consists of two 
or three layers; within is a cavity, filled with 
a viscid fluid, which is sometimes transparent 
but usually is opaque because of the minute 
granules that float in it. Pollination, the process 
of bringing the male and female cells together, 
is usually effected by insects, the wind, or other 
agencies, When the pollen grain is lodged upon 
the stigma, the internal layer of the grain grows 
through the outer layer, forming a pollen tube, 
through which the male cell reaches the ovule 
of the stigma. The fertile seed (g.v.) results (see 
also Cotyledon). 

Pollination (pél-i-nd’shiin). 
Pollen. 

Pollock (po/Iik), cHANNiNo, author and 
dramatist, born in Washington, D.C., Mar. 4, 
1880; died Aug. 17, 1946. After a varied news- 
paper career, he began writing plays and musi- 
cal comedy librettos. His works include "Ziegfeld 
Follies of 1915" and "The Grass Widow" (1917), 
both with Rennold Wolf; "The Sign on the 
Door" (1919), “The Fool" (1922), "The Enemy" 
(1925), “The Fool and Mr. Moneypenny” (1928), 
"Harvest of My Years" autobiography (1943). 

Pollock, six FREDERICK, journalist and author, 
born in London, England, Dec. 10, 1845; died 
in 1937. He was educated at Eton and at Cam- 
bridge and served as examiner of law at Cam- 
bridge from 1879-81. Subsequently he was pro- 
fessor of jurisprudence at Univ. Coll., London, and 
at Oxford Univ. He was professor of common law 
in the Inns of Court from 1884-90, and in the 
latter year was made a member of the royal 
labor commission. Besides contributing to mag- 
azines and encyclopedias, he published a number 
of important law and historical works. He is 
known to Americans through having been a 
long-time friend of Justice Oliver Wendell 
Holmes, Jr. (q.v.). This correspondence has 
been published as the “Holmes-Pollock Letters.” 

Poll Tax (pol taks), a tax levied on each poll 
or head, sometimes called capitation tax. It was 
levied at different periods in England, and in 
France until 1789. It was either a fixed general 
tax, or a graduated levy. It has also been called 
poll-money, polling-pence, and poll-silver. 

In the U.S, a poll-tax is a state qualification 
for voting over which the Constitution has no 
authority. As a general tax, it was brought to 
the American colonies by the British in the 


See Flower; 


POLO 


47th century, and was one of the grievances 
precipitating the Mecklenburg, N.C., Declara- 
tion of Independence (1775). Poll taxes tended to 
disappear after the Revolution, but were revived 
as a voting disqualification or restriction with 
the passage atio) of the 15th Amendment, which 
extended suffrage to all citizens. In 1962 five 
states—Alabama, Arkansas, Mississippi, Texas, 
and Virginia—still levied poll taxes. In that year 
Congress passed a constitutional amendment to 
abolish the poll tax as a requirement for voting 
in Federal elections. If approved within seven 
years by the legislatures of 38 states, it will be- 
come the 24th Amendment. 

Polo (polo), a game resembling hockey, 
played in a field by men mounted on specially 
trained ponies, with mallets and a light wooden 
ball. It is the national game of the Balti race of 
Tibet, in whose language the name means “ball.” 


POLO SCENE 
Persian miniature, 15th century 


Courtesy Metropolitan Museum of Art, N. Y. 
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Although it may have originated in Persia before 
the Christian era, and was a common game 
among the Turks at Constantinople in the 8th 
century, it was not seen in the modern world 
until the middle of the 18th century. In 1854. 
it was introduced into Bengal from Manipur 
and was brought to England in 1869 by the 
roth Hussars. America copied the game in the 
late seventies, and 1886 the first Anglo-Ameri- 
can match was played. Since then, it has spread 
over the world and increased in popularity, 
but nevertheless has remained a rich man's sport. 

Four men compose a side, or team, and play 
for 6 periods or "chukkers" of 7/4 minutes each. 
The field is 300 yds. long by 160 to 200 ft. wide; 
the uprights at each end are 8 yds. apart. To. 
score, the players drive the ball between the 
uprights with long, flexible mallets. The ball 
is 3% in. in diameter, weighs 5/4 ounces, and 
is composed of willow root. 

Polo, marco, traveler, born in Venice, Italy, 
about 1254; died there in 1324. He was the 
son of Nicolo Polo, an eminent merchant, who 
traveled extensively in Southern Europe and 
Western Asia about the middle of the 13th cen- 
tury. Later he sailed with his brother, Maffeo 
Polo, on a mercantile tour from Venice, and, 
after visiting Constantinople, they traveled in 
Persia, Central Asia, and China. In China they 
were favorably received by Kublai Khan, who 
manifested a keen interest in their accounts of 
European enterprise and commissioned them to 
visit the Pope at Rome. They returned to Venice 
in 1269 and two years later organized a second 
expedition, which was accompanied by Marco 
Polo. In 1275 they reached the palace of Kublai 
Khan and were again favorably received. This 
sovereign became greatly interested in Marco, 
since he showed remarkable aptitude in learning 
the Mongol language, and favored him with ap- 
pointments on missions to the princes of adjacent 
countries. Later he became governor of Yang- 
tchou, a province of eastern China, where he 
served successfully three years. , 

The three Polos escorted a Mongolian princess 
to Persia in r292, but Kublai died while they 
were in Teheran, and they resolved to return 
home, reaching Venice in 1295. In 1296 Marco 
Polo took part in the great Battle of Curzola, 
in which the Venetians were defeated by the 
Genoese, and he was taken a prisoner to Genoa. 
While in confinement he dictated an account 
of his travels to fellow prisoner named Rusti- 
ciano, which was entitled the "Book of Marco 
Polo" and published in 1298. This work was 
received with much enthusiasm, but the minute- 
ness with which the author described the wealth 
and beauty of China caused many scholars to 
regard it as fictitious. However, much of it was 
soon verified by Christian missionaries and it 


TURTLES AND LIZARDS 
1. Pointed Turtle (Chrysemys picto) Eastern N.A. [6 in.] 2. Spotted Turtle (Clemmys guttata) Maine 
to Florida, west to Indiana [6 in.] 3. Leopard Tortoise (Testudo pardalis) Tropical Africa [18-24 in.) 
4. Viviparous Lizard (Lacerta agilis) N. and C. Europe, Siberia [8-10 in.] 5. Gila Monster (Heloderma 
suspectum) deserts of S. Arizona and New Mexico [19 in.] 6. Collared Lizard (Crotaphytus collaris) 
Arkansas and Missouri to E. California [11-12 in.) 
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GIANT LIZARD AND CROCODILIANS 
1. Komodo Lizard or Giant Monitor (Varanus komodoensis) Islands of Komodo and Flores, Dutch East 
Indies [12-14 ft. long] 2. Alligator (Alligator mississippiensis) from North Carolina, throughout Florida, 


and west to Texas [7-10 ft. long] 3. American Crocodile (Crocodilus americanus) extreme south of 
Florida, Mexico, C. America [12 ft. long] 
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MARCO POLO 
German woodcut, 15th century 


awakened intense interest in travel, thus leading 
the Portuguese to double the Cape of Good Hope 
and to reach Hindustan, while it aroused Colum- 
bus to seek a northwest passage and discover 
America. The “Book of Marco Polo" has gone 
through many translations and editions and is 
still a work of much interest, 

Poltava (páltà'và), or puLTowa, a city in 
the Ukrainian Soviet Socialist Republic at the 
confluence of the Vorlska and Poltavka Rivers, 
8o m. s.w. of Kharkov. Among the manufactures 
are cotton and woolen goods, machinery, cloth- 
ing, and leather. It is the seat of several educa- 
tional institutions, a cathedral, and a monument 
commemorating the victory of Peter the Great 
in 1709 over Charles XII of Sweden. It is sur- 
rounded by a fertile agricultural country and 
has an extensive trade in cereals, livestock, and 
lumber. The city was captured by the Germans 
carly in World War II and retaken by the 
Russians in September 1943. Population, ca. 130, 
000. 
Polyanthus (polj.an'this), a well-liked and 
widely cultivated kind of primrose with flowers 
about the size of the common primrose. 

Polybius (pé-[il/i-is), Greek historian, born 
at Megalopolis, in Arcadia, about 204 s.c.; died 
about 122 sc. He was instructed in the science 
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of politics and military arts by his father, who 
was a leading member of the Achaean League, 
and at,the age of 24 years entered public life, In 
168 s.c. war broke out between Macedonia and 
Rome and soon 1,000 Achaeans were summoned 
to Rome by commissioners to show why the 
Achaeans had nor assisted in the defeat of Perseus, 
the King of Macedonia. Although most of this 
number were condemned to imprisonment, Polyb- 
ius obtained permission to reside in Rome and 
while there formed a close friendship with Scipio 
Aemilianus. In 147 s.c. he accompanied that com- 
mander to Africa and the following year wit- 
nessed the siege and destruction of Carthage. 
Shortly after he returned to Corinth, which he 
found in ruins, and many of the fairest cities of 
Achaea were in possession of the Romans. He 
gained the gratitude of his countrymen by mak- 
ing favorable treaties with the Roman conquerors, 
and later many statues were erected to his honor. 
He wrote about 40 works on history, of which 
only five remain entire, while the others are 
studied from fragments or in extracts made from 
his writings. The principal work is his "History 
of Rome," in which he recounts the reasons why 
that country became powerful. 

Polycarp (poli-kürp), Christian father, born 
about 68 a.n; suffered martyrdom about 154. 
There is no certainty as to the date or place of 
his birth, but it is thought that he was educated 
at Smyrna, where he probably formed the ac- 
quaintance of the apostle John. Irenaeus was his 
pupil at Smyrna, to whom the world is indebted 
for much information regarding Polycarp and the 
history of the church ín the 2nd century. Some 
writers assert that Polycarp was appointed bishop 
by the apostle John, though this js doubted by 
others, but all agree that he was connected with 
the church from early manhood. He became the 
head of the church of Smyrna and gathered about 
him large congregations, to whom he related the 
accounts received from those who had seen Christ 
in the flesh. His reputation extended into Mace- 
donia and other regions, and in the latter part 
of his life he undertook a journey to Jerusalem 
to visit Bishop Aincetus, On his return to Smyrna 
popular fecling against the Christians steadily in- 
creased, and after the festive games at Smyrna 
it was decided that Polycarp should suffer unless 
he would recant. The proconsul wished to save 
him, but he remained steadfast in the faith and 
was burned alive. His “Epistle to the Philippians” 
is the only one extant. 

Polycletus (póLi-klé'tás), sculptor and archi- 
tect, lived in Greece between 460 and 400 s.c. He 
was a contemporary and competitor of Phidias 
(q.v.). His two most famous works were the 
"Doryphorus" (spear carrier) and the “Diadu- 
monus,” an athlete binding a ribbon of victory 
around his head. His statue of an “Amazon” is 
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also notable. We have Greek and, later on, Roman 
marble copies of all these and. some other works 
of his. In his own time, his most admired work 
was a statue of Hera, executed in gold and ivory 
for the Temple of Argos, which was dedicated in 
420. Though no longer extant, there are small 
reproductions of it on the obverse side of some 
contemporary coins. Polycletus tried to stabilize 
the ideal proportions of the human body and is 
said to have written a book about the problem 
of proportion, “The Canon.” All of his figures 
show heavy, powerful forms, a clear development 
of the muscles, and natural movements. 

Polycrates (pé-lik’ra-téz), Greek tyrant of 
Samos, died in the latter part of the 6th 
century s.c. He was the son of Aeaces, and, 
taking advantage of a festival to Hera, made 
himself master of Samos in 536 s.c. After con- 
quering several other islands and a number of 
towns on the Asiatic coast, he defeated the in- 
habitants of Miletus. His rule was eminently suc- 
cessful, since he gave much attention to the de- 
velopment of the arts and industries, and con- 
structed many substantial and famous buildings. 
His navy included more than 100 ships, armed 
with 1,000 bowmen. Aristotle relates that he em- 
ployed his subjects on vast public works to make 
them satisfied with his reign, and the splendor 
of his palace was such that Emperor Caligula re- 
built it many centuries later. He collected a li- 
brary, encouraged learning, and promoted com- 
merce. In 525 s.c. Polycrates formed an alliance 
with King Cambyses of Persia against Egypt, and 
sent 40 ships to promote an invasion of that coun- 
try. However, the crew mutinied before reach- 
ing Egypt, and soon after returned to Samos. In 
522 B.C., the Persian satrap of Sardis, Oroetes, en- 
ticed him to Magnesia, where he caused him to 
be crucified. Herodotus, the Greek historian, 
found many great buildings on Samos that he as- 
signed to the reign of Polycrates, 

Polygamy (po-lig’é-my), the practice of 
plural marriage. Literally, the word polygamy 
means “many marriages,” but actually it usually 
signifies the practice of having a plurality of wives 
(literally polygeny). The state in which a woman 
has more than one husband is more properly 
called polyandry. Polygamy is usually practiced 
only in those societies where, for some reason, 
there is an excess of one sex over the other over 
a long period of time, and it generally is confined, 
even in these societies, to the upper classes. 

Many of the ancient nations of Asia and Africa 
sanctioned or tolerated polygamy as a religious 
institution, and it was practiced by the Israelites 
and the patriarchs, even under the Mosaic law, 
In the early history of Greece it had some foot- 
hold, but disappeared entirely as civilization 
progressed, and it was never sanctioned by the 
Romans and the Germanic races. Monogamy is en- 
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forced in all Christian countries. Polygamy never 
was generally tolerated or practiced in the U.S., 
although it was sanctioned for a period of about 
50 years after 1843 by the founders of one branch 
of the Mormon Church in Utah. Congress passed 
a law punishing the practice in 1882, and in 1890 
the Supreme Court upheld the constitutionality 
of the act, after which the head of the Mormon 
Church advised his followers to discontinue the 
practice, which had never actually been wide- 
spread. 

Polygamy is still practiced in many countries 
of Asia and various islands of the Pacific, and is 
sanctioned in practice by the Mohammedans. 
Polyandry is practiced in some regions of Tibet, 
in Ceylon, and among certain races of Australia 
and New Zealand. 

Polygnotos (polig-nd'tits), Greek painter of 
the sth century s.c., pupil of his father, the potter 
Aglaophon. As the most famous painter of his 
time, he was commissioned by Cimon, the head 
of the Athenian state, to co-operate in the rebuild- 
ing of Athens. Polygnotos executed various mu- 
rals in the Poikile, an assembly room in Athens, 
in temples, and for the Propylaea (4.v.). His 
most famous painting was executed for the temple 
of the Knidians in Delphi. We have to rely on 
written documentation of these paintings, since 
no originals are preserved. Variations of his paint- 
ings, however, can be found on Greck vases. He 
obviously used perspective and, to a certain de- 
gree, differentiated between light and shadow. 
Among contemporaries and later gencrations 
Polygnotos was as highly praised as a painter as 
Phidias (q.v.) was as a sculptor. From the begin- 
ning of the rgth century archeologists tried to 
reconstruct his murals. . 

Polygon (pó/i-gón), a closed plane figure 
composed of straight line segments. The straight 
line segments are called the sides, the points at 
which the lines meet are called the vertices, and 
the entire bounding line is called the perimeter. 
The class to which a polygon belongs depends 
upon the number of its sides or angles. Those 
with three sides are called triangles; those with 
four, quadrilaterals; those with five, pentagons; 
those with six, hexagons; those with seven, hep- 
tagons; those with eight, octagons; those with 
nine, nonagons; those with ten, decagons, etc, A 
polygon is equilateral if it has equal sides, egui- 
angular if it has equal angles, regular if it is both 
equilateral and equiangular, convex if each of its 
angles is less than 180°, and concave if one of its 
angles is greater than 180°. In elementary geom- 
etry the word polygon is usually understood to 
mean a convex polygon, and the area of a polygon 
is understood to mean the area within the polygon. 

Polyhymnia (pé/-i-him’ni-a), or POLYMNIA, 
in Greek mythology one of the nine Muses. She 
presided over rhetoric and the higher lyric poetry- 
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It is said that she invented rhythm and the lyre. 
She is represented in statuary in an attitude of 
meditation, the chin resting upon the right hand. 

Polymer (pal’i-mér), in physics. See Molecule. 

Polymerism (pé-lim'ér-iz'm), a term (from 
the Greek words, poly and meros, meaning “many 
parts” or “many units”) used in chemistry to 
indicate that substances may have the same per- 
centage composition but different molecular 
weights. A polymer consists of many identical 
parts or monomers chemically combined to give 
a very large molecule. Examples are polyethylene 
or “polythene,” represented by the formula 
(CyH4),, and neoprene (C4H5CI),, where n 
is a very large number. 

Polynesia (pdl-i-né’shi-a), a name usually 
applied to all of the islands in the Central and 
Western Pacific. These include, in addition to 
many smaller and sparsely populated islets, the 
two islands of New Zealand, the Hawaiian Archi- 
pelago, the Society and Marquesas, Cook, Tonga, 
and Samoa Islands distributed over 11,000,000 
sq. m. of ocean. However, their combined area 
does not exceed 200,000 sq. m. and the popula- 
tion is not more than 1,800,000. Great Britain, 
France, and the U.S. hold practically all of the 
islands. The first extensive discoveries made were 
by Magellan, who visited the Ladrones and other 
islands in 1521. Three principal subdivisions are 
made of the whole group, embracing Polynesia 
Proper, Micronesia, and Melanesia, and each of 
these is again divided into smaller groups. 

Polynesia Proper occupies the largest ocean 
surface and extends from below the Equator to 
regions far above it. The general direction of the 
islands of this and the other groups is from north- 
west to southeast. The inhabitants of these islands 
belong to the Polynesian race, though many dif- 
ferent classes of people have formed settlements 
in various islands. 

Micronesia is situated between the Philippines 
and the northern part of Polynesia Proper, while 
its southern boundary is formed principally by 
the Equator. The principal archipelagoes include 
the Carolines, Ladrones or Marianas, Marshall, 
Pelew, and Gilbert Islands. 

Melanesia is situated northeast of Australia, 
south of Micronesia, and west of Polynesia Proper. 
It is the most important of the divisions, since it 
comprises the larger part of both the area and 
population. Among the most important islands 
of this group are New Guinea, New Britain, and 
the groups of Solomon, Loyalty, Chesterfield, 
New Caledonia, New Hebrides, Santa Cruz, Ad- 
miralty, and Louisiade Islands. There had been 
renewed interest in the northern part of this divi- 
sion before World War II, especially in the 
Bismarck Archipelago, where commercial devel- 
opments had been undertaken by Australia, Hol- 
land, and Great Britain. Many of the islands and 
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island groups of Polynesia have very fertile soil, 
while all have remarkable uniformity in climate. 
Some are noted for valuable deposits of minerals. 
The islands are either partly or entirely of vol- 
canic or coral formation. 

Darwin and other writers express the view 
that this vast region was once a continent, and 
that the land became submerged below the sur- 
face of the ocean. This view accounts for the gen- 
eral trend of the volcanic islands, since they are 
regarded as the more elevated peaks of former 
mountain ranges. The coral islands have been 
built up by coral polyps as the surface settled 
farther and farther into the sea. 

Most of the inhabitants are Polynesians, though 
there are many people of Malay origin. The lan- 
guages differ widely, since various dialects are 
spoken in the separate groups, and the groups 
differ widely in the degree of social and indus- 
trial development they have attained. Christian 
missions were first established in 1797 on Tahiti, 
an island of the Carolines, and since then other 
missions have been established. The population 
of the islands has been gradually decreasing. 

In former times the islands were richly en- 
dowed with commercially valuable forests, fruits, 
and, in the lagoons, large quantities of pearl and 
pearl shell, These natural resources have been 
greatly depleted, though considerable exports of 
copra and phosphates are still made. From 1938 
until the outbreak of World War II, Tahiti's min- 
ing industry had been developed by French capital 
interested in its deposits of chrome, cobalt, nickel, 
iron, and manganese, 

The products are diversified. They include prin- 
cipally fruits, coffee, coconuts, sugar, tobacco, cot- 
ton, rice, trepang, and cereals. Livestock is reared 
in abundance. 

Most of the islands were taken by Japan early 
in World War IL. The territory was recaptured 
by the Allies after bitter fighting from 1942 to 
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YA p (pàl'ip), one of the many small aquatic 
animals, nearly all of which are inhabitants of 
the sea. Only two species of fresh-water polyps 
are known. They live largely in societies and 
include the corals, hydroids, and polyzoa. The 
body is cylindrical in form and has a mouth at 
one end, which is surrounded by a circle of arms 
or tentacles, in which respect they resemble the 
many-armed cuttlefishes. This class of animals be- 
longs to the lower scale. They have none of the 
five senses common to other animals and are in- 
capable of moving from their place. "The coral 
polyps are-perhaps the most interesting, since they 
are the builders of the coral islands. 

Polyphemus (pé/-i-fé’miis), a giant (q.v.) of 
Greek mythology, son of Poseidon and the nymph 
Thodsa, who is described as a one-eyed Cyclops 
(q.v.). He and other Cyclopes lived in caves in the 
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vicinity of Mt. Aetna, where he spent his life iit 
herding flocks of sheep on the mountain side. 
Ulysses and his companions were stranded by a 
storm on the island of Sicily and were seized 
and confined in a cave by the giant. Polyphemus 
ate two of the Greeks the first day, and, after re- 
turning with his flocks at night, devoured two 
others the second day. Ulysses at length contrived 
to intoxicate the giant with wine brought from 
the ship and then destroyed the one eye of the 
giant with a heated olive staff. The giant, being 
unable to see, rolled the stone from the entrance 
of the cave, and, when he allowed his flock of 
sheep to pass out, the captives escaped in safety. 

Polyploid (pol'i-ploid). See Diploid. 

Polytheism (pé/-j-thé’iz’m), a religious con- 
cept which, contrary to monotheism (4.v.), sup- 
poses the existence of a plurality of gods. Many 
stages of polytheism are known. Beginning with 
fetishism (q.v.) in its most primitive form, it 
develops to a level whose main representation we 
know from Greek mythology. The next step of 
religious development may be found in Greek 
philosophical polytheism, as taught for example 
by Plotinus (205-270). Here the many gods be- 
come mere abstractions. Polytheism in the lim- 
ited form of dualism (q.v.) is nothing more than 
the concept of two gods, or, rather, two divine 
principles, The great Asiatic religions such as 
Brahmanism (q.v.) are definitely polytheistic, 
attributing to the various gods specific qualities 
and functions. Here and in other polytheistic re- 
ligions, the various divine personalities are merely 
abstractions of specific natural or spiritual forces. 
Pantheism, also opposed to monotheism, identifies 
God with all existing things and is therefore not 
at all identical with polytheism. 

Pombal (pém-bil’), sebastiko josé DE car- 
VALHO, MARQUIS OF, statesman, born in Lisbon, 
Portugal, May 13, 1699; died in his castle of Pom- 
bal, May 5, 1782. He was descended from a noble 
military family, studied law at Coimbra, and in 
1739 became minister to London. King John V 
made him ambassador to Vienna in 1745, but re- 
called him in 1750 to make him minister of for- 
eign affairs. It was due to his efforts that the 
Inquisition was checked to a considerable extent 
in 1751. He improved the navy, the finances, and 
the police, and liberated the Indians of Brazil 
from slavery. He established elementary schools 
in Portugal, and in 1757 took effective steps 
against the Jesuits by requiring them to retire to 
their colleges. Two years later a plot against his 
life caused them to be banished from the king- 
dom. In 1777 Queen Maria I ascended the throne, 
and, as she was largely under clerical influence, 
Pombal was deprived of office and many of his 
reforms were set aside. 

Pomegranate (pom'gran-it), a class of trees 
of the myrtle family. They are native to Palestine 
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and the Mediterranean region, but are cultivated 
extensively for their fruit in many countries. The 
tree is of small size, usually from 12 to 20 ft. high. 
It has shining leaves and twiggy branches and 
bears large and brilliant red flowers. The fruit is 
about the size of an orange. It has a hard, reddish- 
yellow rind enclosing many large seeds, each of 
which is enveloped in a red pulp from which a 
cooling drink is made. The rind and the flowers 
are used as a powerful astringent. Some countries 
have a brisk trade in the pomegranate, especially 
in the warmer climates, since it is a particular 
favorite as a cooling and refreshing fruit during 
the warm seasons, Its culture is most extensive 
in Southern Europe, Western Asia, Northern 
Africa, Mexico, and the West Indies. Several spe- 
cies survive the winters in latitudes as far north 
as Pennsylvania, but the fruit does not mature. 

Pomerania (póm-é-ra'ni-à), a maritime prov- 
ince of Germany, located in both the Polish Ad- 
ministration Zone and the Russian Zone of Occu- 
pation, bounded on the north by the Baltic Sea, 
east by Poland, south by Brandenburg, and west 
by Mecklenburg. It has an area of 11,665 sq. m. 
The soil is mostly fertile, although along the 
Baltic the surface is low and sandy. Forests are 
abundant and the province has a number of beau- 
tiful lakes. The drainage is principally by the 
Oder, Stolpe, and Persante. Among the minerals 
are bituminous coal and large deposits of peat. 
The fisheries are important. Vegetables, fruits, 
corn, wheat, rye, barley, oats, beet sugar, hay, 
potatoes, tobacco, live stock, and poultry are pro- 
duced in abundance. 

Railroad lines penetrate all sections of Pom- 
erania. Before World War II, it had vast com- 
mercial enterprises, particularly at Stettin, the 
capital of the province and one of the chief sea- 
ports of Germany. The Univ. of Greifswald is 
the principal educational institution. Formerly 
the inhabitants were principally Goths, Slavs, and 
Vandals, and the province was named in the sth 
century from a Slavonic tribe called Pomerani, 
It is mentioned in history in 1140, and shortly 
after it became a part of the German Empire. It 
was annexed to Sweden in 1637, but Prussia re- 
gained it gradually until the last Swedish posses- 
sion was ceded in 1815. Prussia held it until 1919 
when the Versailles Treaty gave part of it to 
Poland. In World War II, the province was cap- 
tured by the Russian armies in early 1945. Popu- 
lation, ca, 2,000,000. 2 

Pomeranian (pém-ér-dni-an), sometimes 
wrongly called Spitz, a silky long-haired dog 
with pointed head, and small ears; of German or 
Italian origin. Also, a large dog related to the Es- 
kimo dog, having a white coat and formerly used 
as wolf-hound. 

Pomeroy (pim'e-roi), mark MILLER, better 
known as Brick Pomeroy, journalist, born in El- 


POMONA 


ee 
mira, N.Y., Dec. 25, 1833; died in Brooklyn, May 
30, 1896. After elementary education, he entered 
the office of the Corning Journal as an apprentice 
printer, and later established a newspaper in 
Corning, N.Y. In 1857 he began the publication 
of the Lacrosse Democrat, but in 1868 founded 
Brick Pomeroy's Democrat in New York. This 
periodical became known for its sensationalism 
and attained an immense circulation. Politically, 
Pomeroy supported the Greenback party in the 
later years of his life. He resided for some time 
in Colorado, where he went for his health, and 
engaged in railroad and mine enterprises. He 
wrote: “Home Harmonies,” “Brickdust,” “Gold- 
dust,” “Nonsense,” and “Perpetual Money.” 

Pomona (pé-md’nd), the Roman goddess of 
orchards and fruit trees, who is mentioned in 
legends as the wife of Vertumnus. The latter long 
tried in vain to approach her and finally did so in 
the guise of an old woman. Immediately he 
changed into a beautiful youth and soon wedded 
her. Ovid mentions her as the guardian of the 
boughs that bear the thriving fruit. She is repre- 
sented in statuary as typifying autumn and as- 
sumes the form of a lovely maiden laden with 
branches of fruit trees. Some sculptors represent 
her holding a fold of her flowing garment filled 
with grapes and other fruit. 

Pomona, a city in Los Angeles County, Cali- 
fornia, 32 m. x. of Los Angeles, on the Southern 
Pacific, the Atchison, Topeka & Santa Fe, and 
other railroads. The surrounding country pro- 
duces cereals, citrus fruits and walnuts. Pomona 
Coll. (Congregational) is near the city, at Clare- 
mont. Among the manufactures are bread, canned 
fruits, earthenware, and machinery. The place 
was settled in 1875 and incorporated in 1887. 
Population, 1900, 5,526; in 1950, 35,405- 

Pompadour (óg-pà-dóor), JEANNE ANTOIN- 
ETTE POISSON, MARQUISE DE, mistress of Louis XV, 
born in Paris, Dec. 29, 1721; died Apr. 15, 1764. 
She was the daughter of Francois Poisson, an 
officer in the household of the Duke of Orléans. 
A rich citizen named M. de Tournehen reared 
her, exercising great care in giving her a liberal 
and stylish education. Excelling in musical accom- 
plishments and drawing, and having great per- 
sonal grace and beauty, she soon charmed Pari- 
sian society. In 1741 she married Le Normant 
d'Etioles, through whom she became a queen of 
fashionable society. Louis XV met her at a ball 
given by the city to the dauphin in 1744. He at 
once became subject to her influences, and in 
1745 she was established at Versailles. Louis XV 
bought her the estate of Pompadour, from which 
she secured the title of marquise (raised in 1752 
to that of duchess). For 20 years the public affairs 
of France were largely in her hands. It had been 
the avowed policy of France to weaken Austria 
by courting the friendship of the German states. 
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Painting by M. Q. de la Tour (1704-88) 
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However, she soon changed this because Freder- 
ick the Great of Prussia had written satirical 
verses relating to her. An alliance with Austria, 
which she had helped form, finally brought on 
the Seven Years' War. Immense sums of money 
from the national treasury passed to the mar- 
quise, through which she obtained possession of 
land and other property. Though extravagant in 
the extreme, she encouraged poets and philos- 
ophers and patronized the "Encyclopedia." 

Pompano (pómpà-nó), or PALOMETA, à fish 
belonging to the horse-mackerel family. Prefer- 
ring southern waters, the common pompano is 
found mostly in the Gulf and South Atlantic, but 
sometimes also along the Pacific coast. It is a pop- 
ular sea-food dish. 

Pompeii (pom-pa’yé), an ancient city of 
Rome, located in Campania, at the foot of Mt. 
Vesuvius. It had a beautiful site on the Bay of 
Naples, near which the Sarnus River has its 
mouth, and in the time of the latter part of the 
republic and the early part of the empire it was 
noted as a favorite retreat and residence city of 
the wealthy Romans. The city was founded about 
300 mc. and became a Roman possession about 
100 ».c. Under the Romans it was made a seaport 
and trade center of importance. Fine villas were 
built by noted military men and statesmen, 
amorig them Cicero. The Roman emperors, espe- 
cially, aided the development of the city which 
was a summer resort for wealthy Romans. An 
earthquake visited it in 63 A-D., when many of its 
buildings were destroyed, but the Romans at once 
began to rebuild on a much grander plan, and 
within a few years it had a population of about 
25,000. The calamity that finally destroyed the 
city occurred in 79 A-D., when great eruptions of 
cinders, ashes, and melted rocks burst from Mt. 
Vesuvius. This volcano had been inactive for ages, 
but when it suddenly broke forth on Aug. 24 
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the accumulated force completely overwhelmed 
the people. For three days a continuous stream 
of lava flowed over the city, dense volumes of 
smoke obstructed the light of the sun, and the 
panicstricken people were alarmed by repeated 
earthquake shocks that heaved and lowered the 
surface in consecutive waves, 

Amid the fearful disturbance the citizens rushed 
rapidly from the city, but many were buried by 
the lava or suffocated in the gases that escaped 
from the burning mountain. The famous Roman 
historian, Pliny the Elder (23-79 a.v.), happened 
to be nearby with the Roman fleet; in order to 
save his friends and to watch the happenings he 
crossed the bay with some vessels and perished, 
His nephew, the Younger Pliny (61-113 .v.), 
later related the accident and described the catas- 
trophe in great detail. Both Pompeii and Hercu- 
laneum were destroyed, but the former was buried 
so deeply that all attempts to restore it were aban- 
doned by Emperor Titus, who had organized 
and rebuild 
the city. At present the mass covering the city 
has an average thickness of 20 ft, but a part has 


dle Ages, partly because the Sarnus River had 
been turned from its course and the coast re- 
gions had been raised by the disturbance so the 


site was more than a mile from the Bay of Napia 
In 1748 the first discovery of the lost ay ya 
made by sinking a well in a vineyard oft r va 
ity. The workmen discovered a beautifu |c yA 
ber containing statues and other productions i 
great beauty. Soon after extensive corav 
began to be made and in 1755 the fo 
phitheater, and other buildings of historic i 

est were uncovered. 

A system of excavations was promoted hs 
the Italian government in 1760 for the p 
of restoring a large part of the statues and o ie 
valuable works of art. From then on the resu 
of these excavations—the mosaics, the bon 
and especially the painting—exercised a best if 
dous influence on the art of ‘the last WA T 
the 18th century and of the beginning of t PE 
century. Art works from Pompeii were Eo y 
so frequently that undoubtedly they stro x 
stimulated the development of the Empire n 
(q.v.). In the reign of Murat, from Sen i 
Street of Tombs, the Forum, several public d 
ings, and a number of residences were T 
Subsequently King Victor Emmanuel dev Ew 
public funds to promote excavations and ape 
many of the ancient works of art that may y 
be seen in the Italian and other European E 
seums. The world reputation of the me 
Naples is essentially based on the works o 
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from Pompeii which' were transferred there, 
These excavations show that the city was built 
in the form of an oval, with straight and regular 
streets; some were not more than 15 to 20 ft. 
wide, though the principal streets had a width 
of about 30 ft. The streets were paved with blocks 
of lava. The houses were largely of concrete, 
though bricks were used in some structures, and 
many were from two to three stories high. Our 
knowledge of the Roman-private house is based 
essentially on the excavations of Pompeii, since 
most of its houses were built following an iden- 
tical scheme, more or less expanded. The houses 
represent a combination of the old Italian house 
with its rooms arranged around an “atrium” (an 
open courtyard) with the Hellenistic house with 
its peristyle (inner courtyard with columns). 
Most characteristic is the opening over the atrium 
through which not only this yard proper but all 
surrounding rooms also received air and light. 
In the center of the atrium was the impluvium, 
a basin for collecting the rain water. Among the 
most notable public buildings are the Temple of 
Mercury, the Pantheon, or Temple of Augustus, 
the Temple of Jupiter, the Temple of Venus, the 
Amphitheater, the Basilica, and the Curia. The 
private villas of Sallust, Marcus Lucretius, and 
Cicero have been located and a number of paint- 
ings and ornaments have been secured from them. 
Although it is known that more than 2,000 in- 
habitants perished in the catastrophe, only about 
300 skeletons have been found. Their positions 
show the complete surprise by which they were 
caught, since some of them have their hands 
resting on doorknobs, etc. 

What today is called “Pompeiian style” is based 
on the numerous murals (see Mural Painting) 
which have been found in various houses. The 
style of decoration, which has been imitated so 
often, vacillates between full-fledged imaginative 
and realistic monumental paintings, and light 
decorations which imitate stage settings. The lat- 
ter especially, with their perspectival deceptions 
and decorative ornamentations, were so gracious 
that till today they have been copied in mural 
paintings and wall papers, ever since about 1760. 

Pompey (póm'pé), CNEIUS POMPEIUS MAGNUS, 
soldier and statesman, born 106 ».c.; died 48 s.c. 
He was the son of the Roman consul and general 
Cneius Pompeius Strabo, who had waged suc- 
cessful wars for Rome between 100 and 87 B.C., 
especially against Cinna and Marius. When Pom- 
pey was 20, he had fought at the side of Sulla 
(q.v. against Marius. After he had led armies 
in Africa against the Numidians, he returned to 
Rome, had his first triumph, and was called by 
Sulla "magnus" (the great). Pompey continued 
fighting against the various revolutionary move- 
ments in Italy which tried to overthrow the con- 
stitution of Sulla. Returning to Rome he van- 
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quished the remainders of the revolutionaries of 
Spartacus, celebrated his second triumph in 72 
B.c., and immediately became consul with Marcus 
Licinius Crassus (4.v.). He won tremendous pop- 
ularity by introducing some democratic reforms 
to the constitution of Sulla. He was entrusted 
with leading the war against the pirates of the 
Mediterranean Sea in 67 m.c. and immediately 
fought against Mithridates (g.v.), King of Pon- 
tus, and Tigranes, King of Armenia. After all 
these wars, he returned to Italy and received a 
third triumph in 61 ».c. In spite of these honors, 
internal politics began to turn against him, and 
his foes in the senate, among them Lucullus and 
Cato (44.v.), created great difficulties for him. 
This fact induced him to show his power by 
concluding the first triumvirate with Julius Cae- 
sar (g.v.) and Marcus Crassus. He married Cae- 
sar’s daughter and ruled successfully together 
with Caesar and Crassus. After Crassus's death, 
rivalries arose between Pompey and Caesar which 
finally led to the outbreak of civil war in 49 ».c. 
This war was waged in Spain, Italy, and Greece; 
in the decisive Battle of Pharsalia (48 8.c.), Cae- 
sar conquered Pompey, who thereupon escaped 
to Italy but was murdered there. 

Pompey's Pillar (pom'péz pil'ér), a cele- 
brated column of red granite, standing on an emi- 
nence south of Alexandria, Egypt. It is built in 
the Corinthian order and may be seen about a 
quarter of a mile south of the walls of the city. 
The height is 98 ft. 9 in., the shaft comprising 
72 ft. of this elevation, and it measures about 
29 ft. in circumference. It is supposed to com- 
memorate the conquest of Alexandria by Diocle- 
tian, in 296 a.D., and the Greek inscription at the 
base relates that it was erected by Publius, prefect 
of Egypt, in honor of that noted conqueror. A 
splendid circus and a forum were near this mono- 
lith in ancient times. 

Ponca (põng'ka), a tribe of Indians formerly 
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in the territory now included in South Dakota 
and the northern part of Nebraska. They belonged 
to the Sioux family and spoke a dialect of the 
language used by the Osage, Kaw, and Omaha 
tribes. Lewis and Clark met with them near the 
mouth of the Niobrara in 1804, where they re- 
mained until 1877, when they were removed to 
the territory now included with Oklahoma. They 
are now settled in Nebraska and Oklahoma. 
Ponce de León (pón'thá då là-ón'), Juan, 
Spanish explorer and conqueror, born at San 
Servas, Spain, in 1460; died in Cuba in July 1521. 
He was first engaged as a page at the Spanish 
court, and afterward served in the military forces 
sent against the Moors. In 1493 he accompanied 
Columbus on his second expedition to America. 
Soon after he commanded an army that con- 
quered Puerto Rico, of which he became gover- 
nor in 1510, but lost his position two years later. 
Though amassing great wealth, he lost his health 
and conceived the idea that a fountain could be 
found that would impart perpetual youth to all 
who would partake of its waters. In the Spring 
of 1513 he discovered Florida and landed a short 
distance north of the present city of St. Augus- 
tine. He returned to Spain in 1513, where he was 
appointed governor of the region he had discov- 
ered, and received equipment to conquer and 
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colonize it. He landed in 1521, but was met by 
a hostile force of Indians, who killed a large 
number of his followers and drove the remainder 
back to their ships. Ponce de León was wounded 
by a poisoned arrow and soon after died from 
its effect. 

Poncho (pón'chó), an article of dress resem- 
bling a cloak, much worn by the Spaniards and 
Indians of South America. It is made of a rec- 
tangular piece of woolen or other cloth, usually 
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from 5 to 7 ft. long and 4 ft. wide. A hole in the 
middle enables the wearer to pass it over the 
head, and it hangs loosely before and behind, 
leaving the arms free. Ponchos of rubberized 
cloth are nowadays commonly used by soldiers 
and other outdoor workers such as forest rangers. 

Pondichéry (pdn-dé-sht-ré’), a port city and 
district, until 1954 a French possession, in 
India, 105 m. s. of Madras. The district is 
115 Sq. m. and is now in the state of Madras. 
The city is noted for one of the best anchor- 
ages on the Bay of Bengal and, having been the 
seat of the French government in India, has many 
public buildings, French and native colleges, 
and a cathedral. There are also steam and elec- 
tric railway facilities, The chief manufactures 
of the district include cotton textiles, clothing, 
earthenware, bricks, and some machinery. There 
is considerable trade in oilseeds, cotton goods, 
sugar, rice, hides, and fruit. The French 
acquired the territory by purchase in 1674. In 
1693-97 the Dutch held it, and from 1761 to 1816 
it changed hands often between the British 
and French. French after 1816, in 1954 it was 
transferred to Indian sovereignty, ending a long- 
standing dispute between the French and Indian 
governments. Population, 1952, of the town, 
58,600; of the district, 221,000. 
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Pons (pons), uv (ALICE JOSEPHINE), oper- 
atic soprano, born April 12, 1904, in Cannes, 
France. After studying piano at the Paris Con- 
servatory, she began vocal training under Al- 
berti di Gorostiaga and made her operatic debut 
in "Lakmé" at the Mulhouse (France) Municipal 
Opera in 1928. She won immediate success with 
her first U.S. performance, singing "Lucia di Lam- 
mermoor" at the Metropolitan Opera House, New 
York, in 1931. Thereafter she became onc of the 
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Metropolitan's leading coloraturas and was widely 
known for her world concert tours and radio and 
film performances. Some of her noted roles were 
in “Lakmé,” “Rigoletto,” “The Barber of Seville,” 
and “Le Coq d'Or.” She was married to Andre 
Kostelanetz in 1938-58. 

Pontchartrain (pon-chiir-tran’), a lake of 
Southern Louisiana, situated immediately nN. of 
New Orleans, about 5 m. w. of the Pearl River. 
The length from east to west is 40 m. and the 
width is 25 m. Two canals connect it with New 
Orleans. It communicates through Rigolets Pass 
with the Mississippi Sound, thus facilitating trans- 
portation from New Orleans and the eastern part 
of Louisiana to the Gulf of Mexico. The lake is 
a favorite summer resort and many beautiful villas 
occupy the high and healthful banks on its north- 
ern shore. 

Pontiac (pén'ti-ak), chief of the Ottawas, an 
Algonquin tribe, born about 1712; slain in 1769. 
He was an Ottawa Indian, but gained influence 
as a leader of the Pottawattamies and Ojibways, 
and contributed largely to Braddock's defeat in 
1755. His influence led to Pontiac’s War, or 
Pontiac’s Conspiracy (1763-64), during which he 
led the attack in the siege of Detroit. Forced to 
make peace with the British in 1766, he returned 
to friendly relations with them. He was killed 
at Cahokia, Ill, probably by a Kaskaskia Indian 
who was under the influence of liquor. 

Pontiac, county seat of Livingston County, Illi- 
nois, on the Vermilion River and on the Gulf, 
Mobile and Ohio and other railroads. Pontiac is 
primarily an agricultural community, but has 
diversified industries, principally printing and the 
manufacture of shoes, heels, and light farm ma- 
chinery. A branch of the state penitentiary is 
located here. Settled in 1837, the town was in- 
corporated in 1872. Population, 1950, 8,990. 

Pontiac, county seat of Oakland County, 
Michigan, on the Clinton River, 25 m. N.w. of 
Detroit. It is on the Grand Trunk R.R. Pontiac 
is first and foremost an industrial city—the home 
of Pontiac automobiles, General Motors trucks 
and buses, “Bodies by Fisher” and a host of other 
products covering a widely diversified field. Near 
Pontiac is Michigan’s summer vacation land, an 
area containing some 400 lakes, full of game fish 
and offering all sammer water sports, and skiing, 
skating and tobogganing in winter. 

The famous Ottawa chieftain, Pontiac, after 
whom the city has been named, made his home 
here. On Mar. 28, 1820, the governor of Michigan 
issued a proclamation -organizing the County of 
Oakland and fixed the seat of justice at Pontiac. 
The village of Pontiac Was incorporated on Mar. 
20, 1837, and became a city Mar. 15, 1861. 

Pontiac has more than 20 public schools, a pub- 
lic library of about 35,000 volumes, and more 
than 85 churches. Population, 1950, 73,681. 
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Pontifex (pon'ti-feks), the title given by the 
ancient Romans to members of one of the two 
celebrated religious colleges, the other being 
known as the Coll. of Augurs. Originally there 
were five pontiffs òf this order of priests, the 
president being styled Pontifex Maximus, but the 
number was afterward increased to nine and still 
later to 15. The pontiffs were not charged with 
conducting sacrifices, nor were they obliged to 
worship any particular divinity, but they had gen- 
eral control of the official religion, and their head 
was the highest religious authority in the state, 
thus being neither subject to the people nor to 
the senate. Only patricians were eligible to mem- 
bership in the Pontifex until 300 8.c., when the 
number was increased to nine under the Ogul- 
nian law, and four of the pontiffs were selected 
from the plebeians. Tiberius Coruncanius was the 
first plebeian to be selected to the high dignity 
of Pontifex Maximus, being elevated to that posi- 
tion in 254 B.c. In 81 sc. the number was in- 
creased to 15 by Sulla, and Julius Caesar added 
himself shortly after as the 16th, holding the 
position of Pontifex Maximus. With the begin- 
ning of the empire, the highest dignity was be- 
stowed upon the emperor and the title passed in 
succession to the ruling sovereign. In the time 
of Theodosius the title became equivalent to Pope, 
and it is now one of the designations of the 
head of the Roman Catholic Church. The word 
pontifex is also used in liturgical works of the 
Latin Rite of the Catholic Church to designate a 
bishop. 

Pontifical (pén-tif’i-kal), a service book of 
the Roman Catholic Church, which contains rites 
and ceremonies pertaining to sacraments and pub- 
lic services. The pontifical now generally in use, 
commonly known as the "Roman Pontifical," was 
first published in 1485. It was revised in 1596 by 
authority of Clement VIII. The contents include 
prayers, ceremonials, and services for use in reli- 
gious professions, ordinations, consecrations, bene- 
dictions, and sacraments. The “Ceremonials” is a 
similar service book, but is devoted particularly to 
ceremonials in vespers, mass, and other solemn 
offices. The learned Pope Benedict XIV is the 
author of the most prized edition. 

Pontine Marshes (põn’tin), a marshy region 
between Rome and Naples, stretching from Vel- 
letri to the sea and forming the southern part of 
the Roman Campagna. It is 26 m. long, varies in 
width from 4 to 15 m., and owes its existence to 
an obstruction of the streams rising in the Vols- 
cian Hills, due to elevated sand accumulating 
along the Mediterranean shore. Many attempts 
were made in ancient times to reclaim this marshy 
region, the first being by the consul Cornelius 
Cethegus in 160 s.c. Julius Caesar projected a sys- 
tem of complete drainage, but his untimely death 
caused his plans to remain unexecuted, and noth- 
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ing more was done until Pope Boniface VIII con- 
structed a large canal and redeemed a region in 
the vicinity of Sezze. Other improvements were 
made in 1417. Pope Pius VI began a general sys- 
tem of drainage in 1678 and during the succeed- 
ing ro years reclaimed a large part of the area, 
though much of it was given up as irreclaimable. 
In 1934 a modern drainage system was perfected. 
At present the region has many farms, while 
other portions supply fine pasturage for domestic 
animals. 

Pontoon (pón-tóon'), in military engineering, 
a floating vessel supporting the timbers of a mili- 
tary bridge. Ordinarily, a number of pontoons are 
connected, thus forming a substantial support for 
a temporary bridge, which serves as a means for 
the safe passage of an army over otherwise im- 
passable streams. The pontoons are boats, air- 
tight metal vessels, wooden frames covered with 
India rubber, or other devices. Bridges of this 
character are of vast importance to a marching 
army and are usually transported by an organized 
train. See also Bridge. 

Pontoppidan (?ón-óp'i-THàn), HENRIK, au- 
thor, born in Fredericia, Denmark, July 24, 1857; 
died in Charlottenlund, Denmark, Aug. 21, 1943. 
He studied engineering for a short time in Copen- 
hagen, but abandoned these studies before com- 
pleting them. He also taught briefly in a high 
school, but after the publication of his first book, 
“Clipped Wings,” a volume of short stories which 
appeared in 1881, he devoted his life to writing. 
His first novel, “Congregation at Sandinge,” ap- 
peared in 1883. His three best known and most 
massive productions are the trilogy, “The Prom- 
ised Land,” which includes “Soil” (1891), “The 
Promised Land” (1892), and “The Day of Judg- 
ment” (1895); “Lucky Per” (1898-1905); and 
another trilogy, “The Kingdom of the Dead” 
(1912-16). Although the appearance of “Lucky 
Per" marked the height of his popularity and 
success, he continued to write until 1927, when 
he retired, In 1917, he shared the Nobel Prize 
for literature with his contemporary and fellow- 
countryman, Karl Gjellerup, “for his vital descrip- 
tion of present-day life in Denmark.” Pontoppi- 
dan's novels most frequently describe peasant life 
in his own country. 

Pontus (pén’tiis), the name anciently applied 
to an extensive region in the northeastern part of 
Asia Minor, bordering on Armenia and Colchis 
in the east and extending westward to the Halys 
River. It included the regions north of the Anti- 
Taurus and Paryadres Mts., thus corresponding 
somewhat to the Turkish governments of Sivas 
and Trebizond. Pontus was governed by a Per- 
sian satrap until the conquest of Asia Minor by 
the Greeks. After the death of Alexander the 
Great, in 323 ».c., Mithridates II, a representative 
of an independent line of princes, came into pos- 
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session of the region. He was succeeded by a 
number of Pontine sultans, the most powerful 
being Mithridates VI, who successfully resisted 
Roman encroachment for many years, but was 
finally conquered in 65 s.c. by Pompey. There- 
after Pontus was divided, but the principal part 
was annexed to Bithynia. Pontus developed a 
high degree of civilization. Its people engaged 
in agriculture, commerce, manufacture, and fruit 
raising. The principal cities were Pharnacia, Tra- 
pezus, Cabira, and Amisus. " 

Pony Express (pó'ni éks-prés’), an overland 
mail service between St. Joseph, Mo., and Sac- 
ramento, Calif. Begun in 1860, the mail route 
was covered in about ten days by expert riders 
on horseback, Regular pony express service was 
established with about 150 stations, 70 mail- 
carriers, and over 200 horses. Frequent Indian . 
raids and bandit holdups rendered this period of 
American history a hazardous, although exciting, 
one. Before the pony express, letters to and from 
the west coast were delivered much more slowly 
by ship, stagecoach, or wagon trains. After the 
completion of the Pacific Telegraph Co. line in 
October 1861; the pony express service gradually 
diminished. See also color plate, Communication 
I, in Volume II. 

Poodle (?60'4'l), a kind of small dog, distin- 
guished by its long and curly hair. The head is 
high and round, the cars are long, and the legs 
are rather short. Large poodles are from 18 to 
20 in. at the shoulders and are favorites among ` 
sportsmen as water dogs. They have a keen smell. 
and remarkable power to trace the lost property 
of their master. Most poodles have a white or 
tan color, but black and mixed colors are well 
represented. Small breeds are favorites as lap dogs. 
All have an affectionate disposition. 

Pool (pool), a game played on a table similar 
to that used in billiards, but which has pockets 
at each corner and midway of two sides, into 
which the balls may roll in playing the game. 
The balls are numbered consecutively from 1 to 
15 and are arranged in a form of a triangle at 
the beginning. The first player places the cue ball 
beyond the string line and drives it at the num- 
bered balls, the object being to cause them to 
enter the pockets. If he fails to pocket one with 
the first shot, the next player drives the cue ball 
from where it stopped, and has the right to play 
until he fails to pocket a ball. The games played 
are quite numerous and are described in elaborate 
rules. Usually each ball counts one, so that the 
winner must pocket not less than eight balls, but 
in some games it is customary to count the num- 
bers. In continuous pool it is required that balls 
be pocketed in consecutive order from the lowest 
number; that is, as numbered from 1, 2, 3, etc. 
See Billiards. 

Poole (pool), exnest, author, born in Chicago, 
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Ill, in 1880. After graduating from Princeton 
Univ. (1902), he moved to New York City where 
he engaged in writing magazine articles and fic- 
tion. During World War I he was a foreign cor- 
respondent in Germany (1914), France (1915), 
and Russia (1917). He held a similar post in Eng- 
land during World War II (1940-41). He died 
in New York City, Jan. 10, 1950. 

In addition to the plays, "None So Blind" and 
"A Man's Friends," he wrote many novels, in- 
cluding: “The Harbor" (1915), "His Family" 
(1917) which won the 1918 Pulitzer award, “Beg- 
gar's Gold" (1921), "Millions" (1922), "One of 
Us" (1934), "The Bridge: My Own Story" (1940), 
"Giants Gone" (1943), and "The Great White 
Hills of New Hampshire" (1946). 

Poole, WILLIAM FREDERICK, librarian and bib- 
liographer, born in Salem, Mass., Dec. 24, 1821; 
died Mar. 4, 1894. He was graduated from Yale 
Univ. in 1849, and while in his junior year pre- 
pared the first edition of "Index to Periodical 
Literature," which he revised and enlarged from 
time to time, In 1851 he was chosen assistant li- 
brarian of the Boston Athenaeum and became 
principal librarian in 1856. He held like positions 
in Cincinnati and Chicago in subsequent years, 
serving as librarian of the Newberry Library in 
Chicago from 1887 until the time of his death. 
Poole was president of several associations, includ- 
ing the American Historical Association and the 
American Library Association. He edited the 
Owl in Chicago and published “Mather Papers,” 
“Orthographical Hobgoblin,” “Battle of Diction- 
aries,” and “Salem Witchcraft.” 

Poona (pdo’na), or puna, a city of India, 
in the central division of Bombay, about 80 m. 
sE. of the city of Bombay with which it is 
connected by railroad. It is 1,850 ft. above sea 
level, Among the chief public buildings are the 
Deccan Coll., a public library, an arsenal, several 
colleges, a teachers’ training school, hospitals and 
a number of churches and temples. It has manu- 
factures of cotton and woolen fabrics, jewelry, 
ornaments, silk, and utensils. Poona is the mili- 
tary station for a large region of India, and north 
of the town are barracks and military hospitals. 
The inhabitants consist largely of Brahmans, It 
was formerly the capital of the Mahratta princes, 
but was annexed in 1818 by Great Britain. Popu- 
lation, ca. 250,000. 

Poor (póór), HENRY VARNUM, artist, born Sept. 
30, 1888, at Chapman, Kan. He was educated at 
Stanford Univ. and then went abroad to study 
art at the Slade School in London and the Julian 
Acad. in Paris. On his return to the U.S. he 
taught art at Staford Univ, Until 1931 he devoted 
himself largely to ceramics; among his most nota- 
ble projects in that field was a ceramic ceiling 
which he made for the Union Dime ‘Savings 
Bank in New York City. In 1931 he had his first 
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one-man show of paintings and after that time 
turned chiefly to painting. He was chosen to paint 
12 mural panels in fresco for the U.S, Dept. of 
Justice Building in Washington and he also 
painted a large mural for the Dept. of the Interior 
Building entitled “Conservation of American 
Wild Life.” 

Poore (poor), BENJAMIN PERLEY, author and 
journalist, born in Newburyport, Mass., Nov, 2, 
1820; died in Washington, D.C., May 30, 1887. 
After attending public schools, he became an ap- 
prenticed printer and in 1838 began editing the 
Southern Whig in Atlanta, Ga. In 1841 he visited 
Europe and served in an official capacity with the 
American legation at Brussels. On returning to 
America, in 1848, he was made historical agent 
for Massachusetts, collecting 10 volumes of valu- 
able matter from the archives in France, and in 
1851 became editor of the Sunday Sentinel, He 
was appointed clerk of a Senate committee in 1854 
and later secretary of the U.S. Agricultural Soci- 
ety, and became editor of the Congressional Direc- 
tory in 1867. His writings cover divers subjects. 
In 1855, he compiled a catologue of publica- 
tions issued by the U.S. from 1774 to 1881. 

Poor Laws (põr las), legal enactments which 
provide for the collection and disbursement of 
funds for the maintenance of those lacking the 
means of subsistence. All the nations have made 
provision for supporting those who are unfortu- 
nate and without means of support, and have 
usually regarded none so indigent or wretched as 
to refuse to supply them with the ordinary neces- 
saries of life, such as shelter, clothing, and food. 
See also Social Work. 

America, The support of the poor in the U.S. 
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is left directly to the several states. As a rule the 
legislatures have established institutions for the 
maintenance of the dependent and helpless. For- 
merly the poorhouse was the common receptacle 
for all the unfortunate and indigent, from the 
fatherless infant to the idle beggar. At present 
there are adeguate provisions for the defective, 
dependent, and indigent of all classes, and many 
of the institutions possess training and educational 
features, The system as a whole includes separate 
schools for the idiotic and feeble-minded, the deaf 
and dumb, the blind, the insane, the children of 
dependent parents, the incorrigible children, and 
those who are neglected. See also Social Security. 

Poosepatuck (pd0s’pa-titk), the modern 
name for a remnant of the Long Island Indian 
tribes, principally Uncachogue, located on a small 
state reservation at Mastic Neck, Long Island, 
New York, They are much mixed with Negroes, 
live in poor shacks, and make difficult livings as 
laborers, There were 34 of this tribe in 1930, as 
against 18 in 1915. 

Popayan (põ-på-yän’), a city of Colombia, 
capital of the state of Cauca, on the Cauca River, 
225 m. s.w. of Bogotá. It is surrounded by an ele- 
vated but fertile plain. It was the center of great 
commercial life until 1834, when an earthquake 
nearly destroyed it, but it has since developed 
considerable enterprise. Popayan is the seat of a 
university, contains a cathedral and a hospital, 
and has a number of beautiful public and private 
buildings. The manufactures consist chiefly of 
machinery and woolen goods. A commercial road 
extends from it to Truxillo, Peru. The place was 
founded by the Spaniards in 1537. Population, ca. 
22,000. 

Pope (pop), a title applied originally to any 
bishop of the Christian Church, but later to the 
patriarch of Alexandria, and now to any priest 
of the Greek Church and (since 1076) in the 
Roman Catholic Church to the Bishop of Rome. 
The word is derived from the Latin papa, mean- 
ing "father," in the narrower sense of the word 
the father of Christianity. 

This article treats particularly of the Roman 
Catholic Pope, who is the supreme pontiff and 
visible head of the Roman Catholic Church. He 
is regarded by that church as the vicar of Christ 
and the successor of St. Peter (see Keys, Power of 
the). To gain this authority a long struggle had 
developed between the Eastern and Western 
churches for superiority, but the tradition that 
the apostle Peter founded a church in Rome 
and afterward suffered martyrdom there gave 
the Western church pre-eminence. 

Emperor Valentian III issued a decree, in 445, 
recognizing the Bishop of Rome as primate, but 
for more than 300 years papal measures met with 
violent opposition. The division of the Eastern 
and Western churches in 1054, known as the 
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BLACK SMOKE RISING FROM THE CONCLAVE 
WHICH ELECTED POPE LEO XIII IN 1878 


The tradition of burning the ballots used in the elec- 
tion of a new pope dates back to at least the 13th 
century 
EE 
Greek and Roman Churches, ended the conten- 
tion between the two bodies. 

From the point of view of the Church, the 
owner of Peter’s See, the seat of the Bishop of 
Rome, always had the qualities of primacy, in- 
fallibility (.v.), and the power of the keys. Even 
the earliest of the Church doctors recognized these 
qualities, except for the leaders of a few minor 
sects such as, for example, the Montanists under 
Tertullian (qq.v.). Irenaeus, who lived in the 2nd 
century a.D., was the foremost of the church doc- 
tors in explaining the supreme importance of the 
Pope. He explicitly states that the doctrines taught 
at Rome represent the absolute truth. * 

Temporal power of the Pope, though previously 
claimed, was not fully established until 754, when 
Pepin, King of the Franks, recognized such au- 
thority. In 774 Charlemagne confirmed the tem- 
poral power of the Pope and enlarged his domin- 
ion, and Princess Matilda, daughter of Duke Bont- 
face of Tuscany, made the Holy See heir to her 
extensive possessions in 1076. For many years 
powerful contentions between the states of the 
Church and the rulers of Europe were common. 

During the Middle Ages, the Pope was often 
chosen solely for politically expedient reasons 
through the influence of, for example, the German 
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emperors or the Roman nobility. Once in power, 
however, he became the absolute ruler of the 
Church, although political dissidents sometimes 
simultaneously elected antipopes. Since the 11th 
century, the power of selecting the Pope has been 
vested in the College of Cardinals, which usually 
chooses one of its own number. Sometimes the 
elections were held years after the death of a 
Pope, but since the time of Pius XI the Assembly 
of Cardinals must meet at the latest 20 days 
after the death of a Pope. Often many ballots are 
necessary before the prescribed unanimity is 
achieved. 

The rise of Protestantism under Luther caused 
the Pope to lose fully one-half of Europe and this 
loss was never regained. When the Thirty Years’ 
War was ended with the Treaty of Westphalia 
in 1648, religious tolerance was established or 
foreshadowed in all the countries of Europe, and 
the papal revenues not only decreased, but the 
bulls issued from Rome no longer had material 
effect outside the states of the Church. Conditions 
were soon brought about that made the decline of 
temporal power rapid. 

When the Franco-Prussian War began, in 1870, 
Napoleon III was obliged to withdraw French 
troops from Italy. This circumstance was taken 
advantage of by Victor Emmanuel II, King of 
Italy, and on Sept. 20 of that year he entered 
Rome. Subsequently, being stripped of all tem- 
poral power, the Pope lived in seclusion for sev- 
eral decades. His influence in spiritual matters, 
however, was in no wise interfered with. 

On July 18, 1870, the Vatican Council, in the 
bull “Pastor aeternus” decreed that the Pope has 
supreme power in all matters of faith and disci- 
pline pertaining to the pastors and the faithful, 
and proclaimed that he has infalliblity by divine 
assistance when, in his apostolic office—i.e., speak- 
ing ex cathedra—he defines a doctrine of faith. 
Contrary to widespread belief, private and casual 
opinions of the Pope are not considered infallible. 
“Ex jure divino” (by divine right), therefore, the 
Pope has complete jurisdiction over every be- 
liever and over the Church as a whole. Thus, 
every priest, even archibishops and cardinals, is 
responsible to him. 

The seclusion of the Pope was ended in 1929, 
when Pius XI signed a treaty with Italy. Since 
then, the Pope, no longer a "prisoner of the Vati- 
can," has lived in official agreement with the 
Italian government. The present Pope (elected in 
1958) is John XXIII (g.v.). Sec also Roman Cath- 
olic Church; Saint Peter's Church; Vatican City. 

Pope, aLzxANpzn, poet, born in London, Eng- 
land, May 22, 1688; died May 30, 1744. He was 
the son of a wealthy Roman Catholic merchant, 
who spent the latter years of his life at a rural 
home near Windsor. Pope engaged in study from 
an early age and at 12 wrote his "Ode to Soli- 
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tude." Later he was sent to school at Twyford 
and London, where he became a proficient scholar 
in Greek and Latin. His stature was so small that 
he needed a high-chair at the table arid his physi- 
cal strength was so greatly impaired that he was 
frequently unable to dress or undress himself. In 
order to regain his health, he roamed about the 
fields in his youth and there developed the love 
of nature which plays such a large part in his 
writings. 

While he was still a boy, he translated works 
of Ovid and later he translated Homer, although 
in a rather colorless manner, which largely missed 
the original power and intensity of feeling. It is 
interesting that his feeble translations of the 
"Odyssey" and the "Iliad" brought him $30,000, 
a financial success never attained by any other 
writer of the 18th century. His own works were, 
quite naturally, strongly influenced by his pre- 
occupation with the ancients, When he was 16, 
he published "Pastorales," and later on, special 
poems about Windsor Forest, etc. His poetical 
principles were expressed in his didactic poem, 
“Essay on Criticism” (1711), which gives us a 
complete picture of the aesthetic doctrines of his 
time: "Learn hence, for ancient rules adjust es- 
teem; to copy nature is to copy them.” As 
during his lifetime, the aesthetic ideas of an- 
tiquity were identified with the return to nature, 
it is not surprising that he, with his intellectual- 
ism, had no feeling for the elemental power of 
Shakespeare, whom he edited in 1721. Criticism 
of this edition brought him into many arguments 
with contemporary literary men, whom he at- 
tacked in a famous satire, “The Dunciad” 
(1728-43). 

In 1733, he published his “Essay on Man,” a 
work in four epistles. The first treats of man in 
his relation to the universe; the second, of his 
relation to himself; the third, of his relation to 
society; and: the fourth, of his ideas of happiness. 
His most famous poem, the comical epos, “The 
Rape of the Lock” (1712), is a parody of the 
heroic epos of the time, full of witticisms and 
subtleties. While many others of Pope’s works are 
no longer interesting aside from the fact that 
they mirror the general taste of the time, “The 
Rape of the Lock” remains enjoyable reading 
today. 
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The importance of Pope cannot be overesti- 
mated. He expressed exactly the two main in- 
tellectual and spiritual tendencies of his time: 
the sentimental approach to nature and the in- 
terest in the literature of the ancients. 

The fact that Pope also dabbled in painting is 
not generally known. His self-portrait shows his 
feeble, pygmylike figure before a pompous back- 
ground of ancient ruins, perhaps a commentary 
on the fact that it was erudition more than orig- 
inal poetic power which inspired his works, 

Pope, Jonn, soldier, born in Louisville, Ky., 
Mar. 16, 1822; died at Sandusky, O., Sept. 23, 
1892. He was graduated from the U.S, Military 
Acad. in 1842 and was appointed lieutenant of 
engineers in the U.S. Army. While holding that 
position he served on the survey of Florida, on 
the northwestern boundary, and in the Mexican 
War. He was promoted for efficient services at 
Monterey and Buena Vista to the rank of cap- 
tain, and aided in making the government sur- 
veys in North Dakota and New Mexico until the 
beginning of the Civil War. In the early part of 
1861 he became brigadier general of volunteers, 
and in December of the same year defeated the 
Confederates under Gen. Price at Blackwater, Mo. 
The following spring he captured New Madrid, 
in the same state, and Island No. ro in the Missis- 
sippi River. He was thereafter transferred to the 
East, where he was given command of the Army 
of Virginia, which had been under Gens. Mc- 
Dowell, Frémont, and Banks. They had been de- 
feated by Stonewall Jackson, and after a vigorous 
campaign Pope was defeated on Aug. 29-30, 1862, 
in the Second Battle of Bull Run. At his own re- 
quest he was transferred to the department of the 
Northeast, and in 1865 to Missouri. After the war 
he served in the department of the Pacific and 
resigned in 1886, having been made major gen- 
eral in 1882. The failure of Pope's campaign re- 
sulting in his defeat at Bull Run was charged to 
the disobedience of Fitz-John Porter, who was 
court-martialed and dismissed from the army in 
1863, but was restored in 1886. He wrote "Ex- 
plorations from the Red River to the Rio Grande" 
and "The Campaign of Virginia." 

Poplar (pop'ler), a genus of deciduous trees, 
widely distributed in the North Temperate Zone, 
particularly in the temperate parts of North Amer- 
ica and Europe. About 20 species have been de- 
scribed, fully half of them being native to North 
America. Most of the species are of rapid growth, 
producing timber that is light and easily worked, 
but not particularly valuable for durable qualities. 
However, the wood is used extensively for fuel, 
while the trees are among the most highly prized 
for ornamental and shade purposes. The leaves 
are alternate and have a more or less tremulous 
motion, and the flowers include both barren and 
fertile, growing in catkins. Among the most noted 


POPOCATEPETL 


species are the aspens, cottonwood, and Lom- 
bardy poplar, these three being particularly pecu- 
liar for the tremulous motion of their leaves 
which is due in part to the length and slender- 
ness of the leafstalk, but mainly to its being flat- 
tened vertically. Other well-known species include 
the Italian poplar, white poplar, balsam poplar, 
and Ontario poplar. 

Poplar Bluff (5f), a city in southeastern 
Missouri, seat of Butler County, on the Black 
River, 160 m. s. of St. Louis. It is on the Mis- 
souri Pacific R.R. and Frisco Lines (freight). 
Manufactures include shoes, wearing apparel, and 
paper products. Poplar Bluff was incorporated as 
a city in 1892. Population, 1960, 15,926. E 

Poplin (pop'/im), a fabric of French origin, 
first made at Avignon in the r5th century. It is a 
soft and elastic fabric, made by weaving a warp 
of silk with a weft of worsted yarn. 3 

Popocatepetl (pó-po-kà-Z/pét]), an active 
volcano of Mexico, situated 45 m. s.£. of the City 
of Mexico, in the state of Puebla. It has an eleva- 
tion of 17,887 ft. The lower slopes are wooded, 
but the peak is covered with perpetual snow. The 
crater is about 250 ft. deep, measures /4 m. in 
circumference, and smoke issues from it at inter- 
vals; but no eruptions have occurred since the 
17th century. It is the third-highest peak in North 
America. 

Popovich (pó-póv/ich), PAVEL ROMANOVICH, 
astronaut, born in Uzin, Ukraine, U.S.S.R., Oct. 
5, 1930. The son of a sugar refinery worker, he 
joined Komsomol, the Communist Youth organi- 
Zation, in 1945 and the party in 1957. He entered 
the army in 1951 but later was transferred to 
an, aviation school, where he qualified as a 
fighter pilot and rose to the rank of lieutenant 
colonel. The first man to join the Russian astro- 
nauttraining group, he became the fourth of 
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them to make a space flight. On Aug. 12, 1962, he 
was launched into orbit some 24 hr. after the 
aunching of Maj. Andrian G. Nikolayev (g.v.). 
He landed in Kazakhstan on Aug. 15 after com- 
pleting 48 orbits, during which he had been in 
oth radio and visual contact with Nikolayev's 
ship. He was aloft 71 hr., 3 min. at a maximum 
altitude of 146 m., and traveled ca. 1,242,500 m. 
Poppy (pép’é), a family (Papaveraceae) of 
herbs, including ca. 25 genera and 200 species, 
‘ound mostly in the north temperate zone. The 
genus Papaver includes many of the best-known 
garden plants—which may be annuals, biennials, 
or perennials, The cultivated poppies (particu- 
larly varieties of Papaver Rhoeas, the corn poppy) 
have flowers—ranging in color from white, yel- 
low, and blue to many shades of red and orange— 
with 4 to 6 large petals surrounding a central 
clump of stamens. The flower grows usually at 
the head of a single stem; the stem is often hairy, 
the leaves lobed or dissected. The plant yields a 
milky juice. In the opium poppy (Papaver somni- 
ferum), native to Greece and the orient, the seed 
capsule yields a juice from which is derived the 
drug opium. 

Popular Front (pop'i-ldr front), also known 
as PEOPLE's FRONT, name of a movement toward 
political collaboration of Communists, Socialists, 
and democratic parties against Fascism. The 
Popular Front was first suggested by the Com- 
munist (Third) International in 1935. Popular 
Front governments were temporarily in power 
in Spain and in France. In Spain, the united 
Fascist front defeated the Popular Front gov- 
ernment in a protracted civil war (1936-39); 
in France, the Popular Front collapsed before 
World War II. 

Population (põp-ú-lā'shůn), a group of liv- 
ing organisms of a given type, occupying a defi- 
nite territory, and participating to some extent 
in a group life. Emphasis is placed, primarily, 
upon the number of individuals involved. The 
term may be used in connection with any sort 
of creature, plant or animal, but it is usually 
understood to apply to a human group. 

Even in considering human populations, the 
analogy with lower organisms is useful, be- 
cause a human population is primarily a group 
of animals striving to eke out its existence in 
a physical setting, and the basic conditions and 
principles that underlie human growth are es- 
sentially similar to those that condition the in- 
crease of any other type of organism. These 
may be considered under two main heads: first, 
the intrinsic capacity of the particular type of 
animal to increase, and, second, the limitations 
which are actually placed upon its multiplica- 
tion. As for the first consideration, there is not a 
species of plant or animal in existence that is 
not capable of overcrowding the entire globe in 
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a very few generations if there were nothing to 
stop it. This is a finite globe, however, and there 
is only a limited amount of food and living space 
available for each particular type of organism. 

The result in nature is that every old species 
attains a maximum number and} after this is 
reached, has to submit to the law of stationary 
population over the long stretch of time, barring 
some changes in its environmental situation. 

Thomas R. Malthus, an English clergyman, 
who first reduced these principles to a sys- 
tematic basis for human beings, realized the 
situation clearly. He expressed it in the famous 
comparison that human populations tend to mul- 
tiply at a geometrical ratio, whereas food can- 
not be increased at more than an arithmetical 
ratio. The natural tendency of the human species 
to grow is therefore restrained by unavoidable 
checks, of which Malthus discerned two main 
types. The first of these, which he called the 
positive checks, operate through deaths. Super- 
fluous individuals are eliminated by war, pesti- 
lence, famine, and vice. The other set, the pre- 
ventive checks, operate through the birth rate 
and, in Malthus' analysis, take the main forms 
of celibacy, deferred marriage, and also vice. 
Malthus made no allowance in his system for 
methods of voluntary control of births within 
the marriage bond which have become familiar 
and widespread today. 

It is possible to look back over the career 
of man and visualize this basic procedure at 
work. Starting with a few hundreds or thou- 
sands of very primitive creatures, perhaps some- 
where on the high central plateau of Asia, 
the species increased at an almost infinitesimal 
pace until the dawn of the modern era. The 
positive checks were operative all the time. A 
gradual increase in world population was made 
possible by a progressive movement over the 
earth's surface and by the slow development 
of arts of life which made it possible for men 
to derive more and more subsistence from the 
earth as the ages rolled by. About 200 years ago 
the combination of the opening up of the West- 
ern Hemisphere with spectacular discoveries in 
the way of technology and efficient production, 
usually called the industrial and agricultural 
revolutions, suddenly expanded the possibilities 
of human life, with the result that total world 
population, which in the year 1800 was some- 
where around 900,000,000, has suddenly increased 
to well over 2,900,000,000 in present times. The 
actual numerical increase in the past century and 
a half has been much more than in the total 
previous span of human existence. This obvi- 
ously raises vital questions as to how long man- 
kind can continue to multiply as it has in the 
last few generations. 

Living organisms have never been factually 
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limited by their birth rates, but always by the 
environing conditions of existence. Human intel- 
ligence and modern science provide the possibility 
of altering this situation by bringing reproduc- 
tion under rational control. 

Naturally, the most spectacular instances of 
increase took place in those countries where 
the new scientific resources were applied to 
vast stretches of rich and unexploited land. The 
U.S. is an outstanding example. At the time it 
took its first national census in 1790 the total 
population was roughly 4,000,000. In 1960 it was 
over 179,000,000. The rate of increase had re- 
mained almost constant in the preceding decade, 
and yet the aggregate increase in the period from 
1950 to 1960 was some seven times the total 
population of the country at its birth. See also 
Census; United States. 

Today most Western countries have slowed 
their rates of growth and seem to be approach- 
ing a stationary population. On the other hand, 
Asiatic populations are still growing enormously. 
The increase of India’s population in 1941-51 was 
over 42,000,000, a gain more than three times 
greater than the loss of life in World War II. 

The civilized nations of modern times secure 
an approximately accurate estimate of their re- 
spective populations by taking a census at regular 
intervals. It is usual to obtain more information 
than the bare fact of the number of persons in the 


nation. Such additional information is obtained 
as will supply a reasonably accurate knowledge 
of the age and vitality of individuals, their sex, 
and the relative conditions of the various indus- 
tries, thus affording reliable intelligence as to 
the conditions under which the inhabitants may 
pursue their political life and thought. A 

As a result of the spread of census-taking, be- 
ginning with 1950, world and continental popu- 
lation estimates were, on the whole, more accurate 
than those made at previous times. “The U.N. 
compiled the following estimates in 1957: 


CONTINENTAL DIVISION ESTIMATE 


U ENE O 
America, North , - 
America, South ...... . 
Asia (excl. U.S.S.R.) .... 


244,000,000 
265,000,000 
140,000,000 
1,665,000,000 


Europe (excl. U.S.S.R.)* ++ 427,000,000 
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World Total 
1 European Turkey is included with Asia. 1 
Among the continents, Europe is most densely 
populated, averaging 85 persons per sq. km. 
against, for example, 60 for Asia (without the 
U.S.S.R.) and 2 for Oceania. While the U.S. 
averages only 19 persons per sq. km., and Aus- 
tralia only 1, The Netherlands has 350 and Japan 
251 persons per sq. km. 


2,971,800,000 
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Natural Increase Rates: Selected Countries 
(Rates are the excess of births over deaths per 
1,000 population. Minus sign (—) denotes the 

excess of deaths over births.) 
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Population, center or, the locality consti- 
tuting the center of population of a state or 
nation, The center of population of the U.S. 
has moved westward continuously since the first 
census was taken, in 1790, when it was 23 m. E. 
of Baltimore, Md. It was 18 m. w. of Baltimore, 
Mä., in 1800; 40 m. N.w. by w. of Washington, 
D.C., in 1810; 16 m. £. of Moorefield, W. Va., in 
1820; 19 m. w.s.w. of Moorefield, W. Va., in 
1830; 16 m. s. of Clarksburg, W. Va., in 1840; 
23 m. sz. of Parkersburg, W.Va., in 1850; 20 m. 
s. by x. of Chillicothe, Ohio, in 1860; 48 m. x. by 
N. of Cincinnati, Ohio, in 1870; 8 m. w. by s. 
of Cincinnati, Ohio (in Kentucky), in 1880; 20 
m. £. of Columbus, Ind., in 1890; 6 m. s.E. of 
Columbus, Ind., in 1900; in the city of Bloom- 
ington, Ind., in 1910; 8 m. ss. of Spencer, 
Ind., in 1920; 3 m. N.E. of Linton, Ind., in 1930; 
2 m. se. by s. of Carlisle, Ind., in 1940; 8 m. 
N.N, w. of Olney, Ill, in 1950 before the addition 
of Alaska and Hawaii; and 6% m. n.w. of Cen- 
tralia, Ill., in 1960. Of the 1950-60 shift of 57 m., 
18 m. was due to the addition of Alaska and 
Hawaii. The total westward movement from 
1790 to 1960 was 701 m. The greatest single shift, 
80.6 m., occurred from 1850 to 1860. 

Populist (pop'u-list). See People's Party. 

Porcelain (pér'sé-lin). See Chinaware. 

Porcupine (pér’ki-pin), a rodent quadruped 
suborder, the Histricomorpha. All porcupines 
have coarse hair thickly interspersed with erec- 
tile quill-like spines, especially on the rump and 
tail, used as a means of defense. There are a large 
number of species, varying greatly in size and 
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habits. The Canada porcupine is native to the 
temperate parts of North America, The animal 
is about 2 ft. long and weighs from 20 to 30 Ib. 
It has short quills concealed in the fur, small 
ears, and a comparatively short tail. The genus 
Coendus is common to the warmer parts of 
America and is remarkable for its prehensile tail, 
which it uses as an aid in crawling among the 
branches of trees. Among the species is the 
Brazilian tree porcupine. The crested porcupine 
is widely distributed in Eurasia and Africa, This 
species has a grizzled-black color and is ca. one- 
third larger than the North American orcupine. 
The spines lie flat and concealed until the animal 
becomes excited, when they assume an erect posi- 
tion. The quills of the North American species 
are considerably smaller than the rapierlike ones 
of the crested porcupine; the smaller quills are, 
however, very effective barbed darts. The porcu- 
pine backs into the face of an aggressor and drives 
its quills into the enemy's flesh with its tail. Most 
species of porcupines are torpid in winter and 
generally solitary in habits. They live mostly on 
fruit, roots, and other vegetable substances, for 
which they search at night, lying concealed in 
their burrows during the day. 

Porgy (pér’gé), a family (Sparidae) of the 
Percoidei order of fishes, including some 100 
species. Most common in the warmer waters 
along the eastern coast of North America, in the 
West Indies and the Mediterranean and Red seas, 
the family includes some important food fish. 
Notable among these is the northern scup (Steno- 
tomus chrysops), a bottom feeder, carnivorous,” 
and ca. 1 lb. in weight. Found along the Atlantic 
coast, it is sold in the market under the name 
scuppaug. The sheepshead (Archosargus pro- 
batocephalus), once common around New York 
and in Chesapeake Bay, has become rare in these 
areas but is found southward from North Caro- 
lina. Omnivorous, about 6 Ib. in weight, it appears 
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to be “buck-toothed” and has seven dark vertical 
bands on its body. 

Porgy and Bess (pó/gj and bs), opera by 
the American composer George Gershwin (q.v.), 
based on the novel “Porgy” by Dubose Heyward 
(q.v.). 

Pork (pork), the flesh of swine, either fresh 
or salted. It is used as food. The pork obtained 
from young and properly fed animals is easily 
digested, and, when occasionally eaten, is highly 
wholesome, The heat-giving qualities of pork 
make it of special value in temperate and cold 
climates, while its property of being capable of 
preservation by smoking, salting, and drying ren- 
ders it one of the most valuable meats in the mar- 
ket. No other animal food may be so easily pre- 
served by means other than refrigeration, and 
it is, therefore prepared in vast quantities as 
food for home use and for armies and navies, 
The Mosaic law forbade the use of swine as 
food, and the Jews still regard the animal as 
unclean, Similar views are held by certain other 
peoples. However, most people now regard pork 
as one of the most wholesome foods. Products 
derived from it enter to a large extent into the 
foods of mankind. 

Pornography (pór-nóg'ra-fi), originally the 
portrayal or description of prostitutes or prosti- 
tution, hence obscene, indecent, or licentious 
writing, painting, etc. Both common and statute 
law in most countries forbid the publication of 
such matter. The mailing of pornographic lit- 
erature has been rendered illegal by act of Con- 
gress. The motion-picture industry has adopted 
its own code which is designed to prevent the 
filming of pornographic scenes. 

Porosity (pó-rósi-ty), the quality or property 
of possessing pores, on account of which no kind 
of matter, whether solid or liquid, completely 
fills the space it occupies. Sponges, bread, and 
many kinds of wood are very porous. However, 
the pores of some bodies are as completely in- 
visible to the eye as the smallest atom. Pores are 
caused by the" fact that the molecules of which 
a body is composed are not in actual contact, 
but are separated by minute spaces. This may 
be illustrated by adding a quantity of fine salt 
to a bowl full of water, which may be done 
without the liquid running over, but care must 
be exercised in giving the salt time to dissolve 
and the bubbles of air to pass off. Water may be 
forced under heavy pressure through metals, such 
as silver, iron, and steel. A test of this kind is 
applied to heavy cannon, the water being forced 
into the gun by hydrostatic Pressure until it 
oozes through the thick metal and covers the 
outside of the gun like froth, and, after gath- 
ering in drops, it runs to the ground in small 
streams. Porosity enters as a Property of vast 
importance into natural phenomena, since water 
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sinking into the earth, sap rising in vegetables, 
and other essential actions in nature are partly 
due to it. 

Porphyry (pór firj), the name applied origi- 
nally to a rock having a purple-colored base, 
with inclosed individual crystals of a feldspar, 
The term now applies to any fine-grained rock 
containing distinct crystals of any mineral or 
minerals, and possessing the property of taking 
a fine polish. Thus, any rock in which crystals 
of quartz and other crystalline minerals are de- 
veloped individually in a ground mass of rela- 
tively fine-grained matrix rock, irrespective of 
the mineralogical composition of the whole, is 
said to be porphyritic, Rocks of this character 
have been used for sculptures from remote an- 
tiquity, the ancients deriving their supply from 
an extensive deposit in Egypt, between the Red 
Sea and Siout, and from several regions of West- 
ern Asia. Valuable deposits are abundant in Ger- 
many and Great Britain. A familiar variety of 
porphyry has a pale red color with traces of 
green, white, and black. 

Porpoise (pór'pis), a rather broad term ap- 
plicable in general to almost any one of the many 
small cetaceans. Though fishlike in form and 
with its external surface hairless, the porpoise 
is a true warm-blooded mammal that suckles 
its young on milk and would drown if it did 
not come up frequently to breathe air, In a 
stricter sense, the term porpoise refers only to 
the few rather small, round-headed forms that 
do not have the snout extended into a beak, 
a characteristic used to distinguish the porpoise 
from the dolphin. 

Dolphins are porpoiselike in every respect ex- 
cept that the muzzle is elongated into a beak. 
The line of demarcation between the two kinds, 
however, is provisional rather than exact. Of 
the many forms to which the name dolphin is 
applied there is a variable degree of graduation 
in the form of a beak—from a mere ridge toa 
long, slender prolongation a foot or more in 
length. 

Typical porpoises travel in schools and follow 
the coast lines rather than the open sea although 
they may ascend rivers in pursuit of fish. Dolphins 
of some species are oceanic, others frequent 
coastal waters, and a few live exclusively in fresh 
water. They are mostly sociable and travel in 
schools though a few, except for family groups, 
are more or less solitary. Herring, mackerel, and 
salmon are among their principal sources of 
food in season, but some eat squid and cuttlefish. 
Oil derived from the blubber of the porpoise 
is used as a lubricant'for fine and delicate 
mechanical instruments. See Whales. $ 

Portage (por’tij), county seat of Columbia 
County, Wisconsin, 35 m. N. of Madison. It is 
on the Wisconsin River, at the terminus of the 
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Fox River Ship Canal, and on the Soo Line 
and other railroads. The surrounding country is 
fertile, The manufactures include hosiery, shoes, 
brick, flour, and farm machinery. Portage was 
settled in 1793. Population, 1950. 7,334: 

Portage La Prairie (por'tij là prdr'i), capital 
of Portage La Prairie County, Manitoba, on the 
Assiniboine River and on the Canadian National, 
the Canadian Pacific, and other railroads. It is 
in a fertile farming country and has creameries, 
brick yards, machine shops, electric and gas 
plants, and railroad works. The chief buildings 
include the courthouse, city hall, a home for 
incurables, an industrial school, and many 
churches, It was settled about 1820 and incor- 
porated in 1885. Population, ca. 7,000. 

Portal (portal), SIR CHARLES FREDERICK Al- 
GERNON, British air force officer, born in Hunger- 
ford, Berkshire, England, in 1893. He served 
in World War I from 1914-18, and rose to prom- 
inence for his organizational skill during World 
War II. In 1937-38, he directed the organization 
of the air ministry, and two years later com- 
manded the British flying squadrons which 
turned back the Luftwaffe over England. He 
Was promoted to air chief marshal (1940) and 
placed in staff command of the Royal Air Force. 
He was created a knight Grand Cross of the 
Bath in 1942. 

Port Arthur (port dr’thir), a seaport in 
Jefferson County, Texas, It is an oil refining 
and chemurgical center, located on’ the west 
shore of Sabine Lake. The lake, at the mouth of 


the Sabine River, the boundary between Texas 
and Louisiana, empties into the Gulf of Mexico. 
The Kansas City Southern and the Southern 
Pacific R.R.s serve the city. The Intracoastal 
Canal, of barge depth, joins the Sabine-Neches 
ship canal at the city. In the immediate vicinity 
are extensive oil fields and both oil and natural 
gas refineries, synthetic rubber plants, nylon 
plants, salt plants, and such industries as steel- 
processing plants and shipyards. The primary 
agricultural products are rice and beef cattle, 
and shipping interests are primarily petroleum 
and petroleum products, lumber, grain, and 
livestock. It is the nation's seventh port in re- 
spect to tonnage (more than 21,000,000 short 
tons annually). The city was founded in 1895 
and incorporated in 1898, Population, 1920, 22, 
251; in 1950, 57,530. 

Port Arthur, a city and lake port in the 
Province of Ontario, Canada, in Thunder Bay 
County, on Thunder Bay, an inlet of Lake Su- 
perior. It is served by the Canadian National and 
Canadian Pacific Rys. and is an important trans- 
shipment point. The city has many large grain 
elevators and one of the largest shipyards in 
Canada. Its other industries include the manufac- 
ture of pulp and paper, lumber and furniture, 
iron products, and machinery. In the vicinity are 
extensive marble quarries, sawmills, and gold 
and iron mines. The city is also the center of 
a popular tourist region. Its twin city, Ft. 
William (q.v.), is to the south. Port Arthur 
was founded in 1866 and was incorporated 
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as a city in 1907. Population, in 1956, 37:592. 
Port Arthur, or LÜsHUN, or LÜSHUNKOW, a 
seaport in southern Manchuria, on the Liaotung 
Peninsula, *ca. 275 m. s.E. of Peking, China. It 
is the terminus of the South Manchuria Ry. Port 
Arthur was first visited by the British in 1860. 
As the principal Chinese naval base, it was 
taken by Japan in 1894 but was soon returned 
to China. Included in the lease of territory to 
Russia in 1898, it was held by Russia until cap- 
tured (1905) by Japan during the Russo-Japanese 
War. In World War II Port Arthur was taken 
(1945) by Russian troops; by the terms of the 
Crimea Conference (q.v.) it was made a joint 
Chinese-Russian naval base. In 1949 it was com- 
bined with Dairen to form the city of Port 
Arthur-Dairen. In 1955 it was returned to China. 
Population (combined city), 1950, 1,054,000. 

Port-au-Prince (pdr-to-prans'), capital of the 
republic of Haiti, situated in the western part 
of the island of Haiti, on a bay of the same 
name. It has a beautiful site, but has declined 
in importance since French occupation of the 
island ceased. The principal buildings are sev- 
eral government structures, a hospital, the mint, 
a lyceum, and the custom house, It has a number 
of churches, and several elementary schools. The 
city has a considerable trade in coffee, mahogany 
and redwood, coconuts, and fruits. Population, 
ca. 100,000. 

Port Chester (port chester), a village in 
Westchester County, New York, 25 m. N.E. of 
New York City, on the New York, New Haven 
& Hartford R.R, and on Long Island Sound. 
It is a popular residential suburb of New York 
City. The manufactures include woolen goods, 
clothing, hardware, candy, and underwear. Port 
Chester was settled about 1742 and was known 
as Saw Pit until 1837. It became an incorporated 
village in 1868. Population, in 1950, 23,970. 

Portcullis (pdrt-kiil’lis), a framework of 
strong bars of wood or iron, It is usually adjusted 
to slide vertically in grooves on either side of the 
portal of a fortified place, and is so constructed 
that it may be quickly dropped to close the en- 
trance in case of surprise. The lower ends were 
formerly supplied with sharp-pointed bars, which 
were intended to strike anyone attempting to 
enter, In the Middle Ages it was common to 
have one or more portcullises at the entrance 
of castles and retreats built to insure safety, 
and in some countries of Europe and Asia they 
are „still in use. The weight of many is so 
heavy that it is necessary to provide a powerful 
windlass ta raise them. 

Port Elizabeth (port é-fiz'd-béth), a seaport 
of South Africa, in Cape of Good Hope Province, 
on the western shore of Algoa Bay. Among the 
most noteworthy structures are the Roman Catho- 
lic cathedral, the Gray Inst. Schools, the high 
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school, several colleges and hospitals, and a num- 
ber of fine churches. It has a large trade in wool, 
feathers, skins, machinery, and utensils, Railroad 
and steamboat lines provide transportation. Popu- 
lation, ca. 58,000. 

Porter (pér’tér), cove, composer and lyricist, 
born in Peru, Ind., June 9, 1893. He was grad- 
uated from Yale Univ. in 1913. Although he 
originally intended to become a lawyer, his 
interest in music caused him to transfer from 
the Harvard Law School to the Harvard Music 
School in 1915; thereafter he devoted himself 
to music with the exception of the years during 
World War I, when he served with the French 
forces. He has composed music and written lyrics 
for a long list of musical comedies, Among the 
shows which have featured his sophisticated com- 
positions are “See America First” (1916), “Green- 
wich Follies” (1923), “Panama Hattie” (1940), 
“Let's Face It” (1941), “Something for the Boys” 
(1942), “Mexican Hayride” (1943), “Seven Lively 
Arts” (1944), “Kiss Me, Kate” (1948), “Silk 
Stockings” (1954), and the motion pictures 
“Night and Day” (1946), a film based on his 
life, and “High Society” (1956). One of his most 
familiar songs is “Begin the Beguine.” 

Porter, david, naval officer, born in Boston, 
Mass., Feb. 1, 1780; died in Constantinople, 
Turkey, Mar. 3, 1843. He entered the navy as 
midshipman in 1798, became lieutenant the fol- 
lowing year, and took part in the Tripolitan 
War. He was captured with the Philadelphia, 
in 1803, and remained a prisoner until the war 
closed. In 1812 he was appointed captain and 
with the Essex captured a number of British 
prizes and the man-of-war Alert. He started on 
a cruise in the Pacific with the Essex in 1813, 
where he destroyed nearly the entire British 
whale fisheries and took possession of the Mar- 
quesas Islands. On Mar. 28, 1814, the Essex 
fought a desperate battle with the Phoebe and 
Cherub in the harbor of Valparaiso, in which 
the Essex was completely disabled and sur- 
rendered, and Porter returned home on parole. 
He was naval commissioner from 1815-23. The 
following year he fought against the West India 
pirates, and in 1825 was court-martialed and 
temporarily suspended from duty for requiring 
Puerto Rican officers to apologize for detaining 
some of his men. In 1826 he resigned his com- 
mission to take charge of the navy of Mexico, 
but in 1829 returned to the U.S. and was ap- 
pointed consul to Algeria. He became minister 
to Turkey in 1831, a position he held until his 
death. He published “Journal of the Cruise of 
the Essex” and “Constantinople and Its Envi- 
rons.” 

Porter, David nixon, admiral, born in Chester, 
Pa., June 8, 1813; died in Washington, D:C., 
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Feb. 13, 1891. He was a son of David Porter 
(q.v.), entered the navy in 1829 as midshipman, 
and was employed on the coast survey from 
1836 to 1841. In the latter year he became lieu- 
tenant and served at stations in the Mediter- 
ranean and Brazil until 1845, when he returned 
to the coast survey. He became commander of 
the Powhatan at the beginning of the Civil War, 
was employed for a time at Pensacola, and in 
1862 bombarded Fts. Jackson and St. Philip, 
aiding Farragut in the enterprise of taking New 
Orleans. In the same year he successfully passed 
the batteries of Vicksburg, where he operated 
actively in the siege and the following year 
captured Arkansas Post. He was promoted to 
rear admiral in 1863, took Grand Gulf, near 
Vicksburg, and co-operated with Grant in the 
reduction of that stronghold. In the following 
year he aided Banks in the Red River expedi- 
tion and was transferred to the North Atlantic 
squadron in December of the same year, when 
he made two powerful assaults on Ft. Fisher, 
which he finally captured in January 1865, with 
the aid of the military forces. He was promoted 
to the rank of vice admiral in 1866 and was 
made admiral in 1870. Until 1869 he was su- 
perintendent- of the Naval Acad. at Annapolis, 
but in 1870 succeeded Farragut as admiral of 
the navy. He wrote “History of the Navy in 
the War of the Rebellion” and “Incidents and 
Anecdotes of the Civil War.” 

Porter, Fitz-joun, soldier, born in Ports- 
mouth, N.H., June 13, 1822; died May 21, 1901. 
Commodore David Porter was his uncle, He was 
graduated from the West Point Military Acad. 
in 1845 and immediately entered the Mexican 
War, serving throughout the contest. Besides 
taking part in the siege of Vera Cruz and the 
battles of Cerro Gordo and Chapultepec, he aided 
in the assault upon the City of Mexico. He was 
wounded in the latter and soon after was made 
an instructor at West Point. At the beginning 
of the Civil War he became colonel, and then 
brigadier general, and was assigned by Gen. 
McClellan to a command in the Army of the 
Potomac. After taking part in the Peninsular 
campaign, in 1862, he superintended the siege 
of Yorktown, and was attached to Gen. Pope's 
army of Virginia in his campaign against Lee 
and Jackson. 

Porter and his corps were present at the Sec- 
ond Battle of Bull Run, Aug. 29-30, 1862, and 
in the afternoon of the first day of the battle 
he was ordered to attack Jackson, but this he 
disregarded. His conduct became the subject of 
a long controversy and Pope charged him with 
being the cause of the defeat of the Union army. 
His defense was that the order of attack came 
so late in the afternoon that he thought it ad- 
visable not to make an assault, since he con- 
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sidered an overwhelming defeat to be inevitable 
on account of superior opposing forces, thus 
exercising only the discretion commonly vested 
in subordinate commanders. However, he was 
court-martialed and deprived of his command. 
For more than 20 years the justice of this sen- 
tence was a subject of general discussion, He 
was restored to the rank of colonel in 1886 and 
placed on the retired list at his own request. 
From 1884-88 he served as police commissioner 
in New York. 

Porter, cene stratron, author, born in Wa- 
bash County, Indiana, in 1868; died in 1924. Her 
books about nature and for young people earned 
her a prominent place among American fiction 
writers. Best known of her works are “Freckles” 
(1904), "A Girl of the Limberlost" (1909), 
“Laddie” (1913), “Friends in Feathers” (1917), 
and “The Keeper of the Bees,” published post- 
humously in 1925. 

Porter, Horace, soldier and diplomat, born 
in Huntingdon, Pa., Apr. 15, 1837; died in New 
York City, May 28, 1921. After studying a year 
at the Lawrence Scientific School, Harvard, he 
entered West Point Military Acad. and was 
graduated from the latter in 1860. He was chief 
of ordnance and artillery in the siege of Ft. 
Pulaski, Georgia, in 1862, was transferred to 
the Army of the Potomac, and after the Battle 
of Antietam was ordnance officer on the staff of 
Gen. Rosecrans. In 1864 he was made aide to Gen. 
Grant and took part in all the battles around 
Richmond until the surrender at Appomattox 
Courthouse. Subsequently he was made briga- 
dier general in the regular army, serving as 
private secretary during the first administration 
of President Grant, and 1873 became president 
of the West Shore R.R. President McKinley ap- 
pointed him ambassador to France in 1897. He 
published “West Point Life." 

Porter, JANE, novelist, born in Durham, Eng- 
land, in 1776; died in Bristol, May 24, 1850. 
She was a sister of Sir Robert Ker Porter, studied 
in Edinburgh and London, and in 1803 published 
the long-popular romance, “Thaddeus of War- 
saw." "Scottish Chiefs" followed seven years 
later. This work was an interesting historical 
novel, but the theme was treated more exten- 
sively by Sir Walter Scott. Other works from 


her pen include "Tales Round a Winter's 
Hearth,” "Pastor's Fireside,” and “Field of Forty 
Footsteps." 


Porter, xoan, educator and author, born of 
Puritan ancestry in Farmington, Conn., Dec. 14, 
1811; died at New Haven, Mar. 4, 1892. He was 
graduated from Yale Coll. in 1831 and engaged 
in teaching school. From 1831 to 1833, he taught 
in the Hopkins Grammar School at New Haven, 
later becoming a tutor and student of theology 
at Yale from 1833 to 1835. He was elected pro- 
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fessor of moral philosophy and metaphysics in 
1846. As president of Yale in 1871, he introduced 
a new elective system in the curriculum and 
believed in the primary importance of the classics. 
He resigned the presidency in 1886, but continued 
to hold his professorship until his death. 

Ranking among the foremost American meta- 
physicians of his time, he contributed several 
important works in this field. His published 
works include: “Human Intellect” (1868); 
“Books and Reading” (1870); “Science of Na- 
ture Versus the Science of Man” (1871), a re- 
view of the philosophy of Spencer; “American 
Colleges and the American Public” (1871), and 
“Elements of Moral Science” (1885). He edited 
the revised editions of “Webster's Dictionary" 
of 1864, 1880, and 1890. 

Porter, william sypney. See Henry, O. 

Portes Gil (pór'tàs hel") emuio, sce Gil, Emi- 
lio Portes. 

Port Hope (port hope), a town of Durham 
County, Ontario, on Lake Ontario and on the 
Canadian Pacific and the Canadian National 
R.R.’s, 63 m. x. of Toronto. The features include 
the courthouse and Trinity Coll. It has canning 
Works, machine shops, and gas and electric plants. 
The place was settled in 1798. Population, ca. 
4,500. 

Port Hudson (port hid’siin), sick or, an at- 
tempt to capture Port Hudson, a village in Louisi- 
ana, in the American Civil War. It is situated on 
the Mississippi, 135 m. above New Orleans, and 
was strongly fortified by the Confederates to con- 
trol navigation on the Mississippi. Gen. Gardner 
commanded the garrison with about 7,500 men, 
while the Federal force under Gen. Banks and 
Adm, Farragut numbered fully 20,000. The place 
was invested by the Federals on Mar. 26, 1863, 
but it withstood numerous attacks until July 9, 
after Gen. Grant had taken Vicksburg. 

Port Huron (port há'rün), a port of entry 
and county seat of St. Clair County, Michigan, 
at the lower end of Lake Huron, on the St, Clair 
River, 60 m. n.n.e. of Detroit. It is on the Grand 
Trunk, Port Huron-Detroit, and Pére Marquette 
R.R.'s, and has steamboat connections with the 
Principal ports of the Great Lakes. It is the chief 
commercial center of a predominantly agricul- 
tural region. The city has a number of grain 
elevators and extensive railroad shops. The out- 
standing buildings include the county courthouse, 
the Carnegie public library, the city hall, the pub- 
lic hospital, the junior college, the museum, and 
many fine churches. Among the important manu- 
factures are brass, paint, paper, marble products, 
engines, ironware, machinery, and earthenware. 
It is connected by ferry, a railway tunnel, and the 
Blue Water International Bridge with Sarnia, in 
Canada, and is a center for trade in lumber, 
produce, and merchandise. Port Huron was set- 
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tled by the French in 1790, incorporated as a 
village in 1849, and made a city in 1857. Popula- 
tion, 1940, 32,759; in 1950, 35,725. 

Portia (pórshi-à), character in Shakespeare's 
"Merchant of Venice." Pleading before the Vene- 
tian court for her husband's friend, Antonio, she 
makes the famous "quality of mercy" speech 
against Shylock’s demand for a "pound of flesh." 

Portinari (por-te-nd're), candipo, Brazilian 
painter, born 1903, at Brodowski, state of Sio 
Paulo, Brazil. In early youth he showed artistic 
interest and talent, and therefore his parents, 
Italian immigrants, although rather poor, made 
it possible for him to enter the National School. 
of Fine Arts (1918). After 10 years of study there, 
a traveling scholarship enabled him to go to Paris. 
When he returned to Brazil, he soon managed to 
become a fashionable portrait painter. In 1936 he 
was appointed professor of painting at the Univ. 
of the Federal District. Portinari frequently takes 
the models for his paintings from the colored 
population of his own country—Negroes and 
Indians—depicting them in a lively fashion in 
bright, clear colors. His figures are usually rather 
massive, sometimes reminiscent in concept and 
draftsmanship of Italian, Renaissance works, per- 
haps significant of a feeling inherited from his 
Italian father. A series of murals, showing vari- 
ous occupations in Brazil, decorating the walls of 
the Building of Education and Health in Rio de 
Janeiro, are among his best known Win RS. Yur 
tinari is considered the representative artist of 
Brazil today. He was introduced to the public of 
the U.S. in three exhibitions during 1940. 

Port Jervis (port jér’vis), a village of Orange 
County, New York, on the Delaware River, 60 
m. N.w. of New York City, on the Erie and the 
New York, Ontario & Western R.R.'s. “Tri-State 
Rock,” which marks the junction point of New 
York State, New Jersey, and Pennsylvania, is lo- 
cated here. Port Jervis was laid out in 1826 and 
incorporated as a village in 1853, as a city in 
1907. Population, in 1950, 9,372. 

Portland (port'land), county seat of Jay 
County, Indiana, 49 m. s.w. of Ft. Wayne, on the 
Salamanie River and served by the Nickel Plate 
and Pennsylvania R.R.’s. It has a courthouse and 
Federal building. The industries include meat 
packing, machine shops, and tile works. The 
place was settled in 1836. Population, 1950, 7,064 

Portland, largest city in Maine and seat of 
Cumberland County, 110 m. w.r. of Boston. 
It is located on Casco Bay, an inlet from the 
Atlantic, and is served by the Grand Trunk, 
the Boston & Maine, and the Maine Central 
R.R’s. The harbor of Portland, a port 
of entry, is sufficiently deep to serve ocean- 
going vessels. It is the only northern port in 
the North. Atlantic that is ice free through- 
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out the year. The city's area is 21.57 sq. m. Within 
the bay are numerous wooded islands, a number 
of which are popular as summer resorts. Cush- 
ing's Island contains Ft. Levett; Great Diamond 
Island has Ft. McKinley; and Portland Head 
contains Ft. Williams. 

The public parks embrace about 516 acres. 
They include Lincoln, Deering Oaks, Ft. Allen, 
and Ft. Sumner parks. Monument Sq. has a sol. 
dier's monument. Eastern. Cemetery (1668), on 
the southern slope of Munjoy's Hill, contains the 
remains of a number of noted persons. Among 
the buildings of historical interest are the birth- 
place of Henry W. Longfellow, and his home 
(now a museum). 

Portland is the commercial center for northern 
New England and the supply point of the Mon- 
treal pipeline carrying petroleum products to 
Montreal. The principal manufactures include 
ships, bakery products, cans, confectionery, printed 
and published materials, foundry products, ma- 
chinery, elevators, furniture, clothing, paper 
boxes, shoes, and wooden products. It is also the 
center of the fishing industry in Maine. 

The first settlement on the site of Portland was 
made in 1632, when it was known by the Indian 
name of Machegonne. Later the name was 
changed to Stogomer, then to Casco Neck, and 
still later to Falmouth. The Indians destroyed it 
in 1676, and after its rebuilding, again in 1690. 
The British burned it in 1775, but it was rebuilt 
during the Revolutionary War and incorporated 
as Portland in 1786, It was the state capital in 
1820-32. The present city charter dates from 
1832, and in 1950 Portland adopted the council- 
manager form of government. Population, 1900, 


50,145; in 1950, 77,634- 
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Portland, largest city in Oregon and seat of 
Multnomah County, situated on the Willamette 
River, 10 m. s. of its confluence with the Co- 
lumbia River, in the northwestern part of the 
state. It is served by the Union Pacific, the 
Great Northern, the Southern Pacific, the North- 
ern Pacific, and the Spokane, Portland and Seattle 
R.R.'s. The Portland International Airport is lo- 
cated 8 m. nN. of the center of the city. 

Description: Among the city's important thor- 
oughfares are Banfield Expressway (cast from the 
Willamette River), Burnside St. (east and west), 
Harbor Drive (north and south). The commer- 
cial district, for the most part, is located on the 
west side of the river, in the southwestern sec- 
tion of the city. The Equitable, Oregonian, Pub- 
lic Service, and Journal buildings are among the 
city's outstanding structures. 

Portland enjoys a mild climate and attracts 
many tourists. Its parks and gardens cover an 
area of 5,689 acres. Among its leading annual 
attractions are the one-week Rose Festival, held 
during the first part of June, the Pacific Inter- 
national Livestock Exposition, and the winter 
sports at Mt. Hood (q.v.). 

Commerce: Portland is the center of an indus- 
trial, shipping, agricultural, and recreational 
area which includes the Columbia River, the Wil- 
lamette Valley, and the Cascade Mts. The city's 
rivers maintain a 35-ft-deep channel to the sea 
at mean low tide, and ships of 50 steamship lines 
use Portland's harbor facilities. The Portland 
standard metropolitan area, which includes Clark 
County in Washington State and Washington, 
Multnomah, and Clackamas counties in Oregon, 
had a value added by manufacture of $475,021,000 
in 1954; the figure for the city proper was $273 
458,000. The major industries are food processing 
and the production of textiles, lumber, paper, 
chemicals, and machinery. 
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Boucarion and Curturar Facturrins: The pub- 
lic schools enroll ca. 75,000 pupils annually; the 
hial schools, c4. 12,000, Institutions of 
higher education include Portland State Coll., 
Reed Coll, the Univ. of Portland, Lewis and 
Clark Coll, and the medical and dental schools 
of the Univ. of Oregon. Among the city's cul- 
tural facilities are a symphony orchestra, the 
“Oregon Historical Society, and the Portland Art 
Museum. 

Goveanment: Portland adopted a commission 
form of government in 1913. The mayor and four 
commissioners are elected for four-year terms. 

Hisrory: Founded in 1845 and named for Port 
land, Maine, the city was incorporated in 1851. 
Disastrous fires swept the city in 1872 and 1873. 
In 1948 a Columbia River flood caused heavy 
damage, completely destroying the Vanport area, 
a World War Il town on the northern outskirts 
of the city. 

Porutation: In 1860 Portland had a popula- 
tion of 2/574; by 1900 it was 90,426, The city's 
decade of greatest growth was between 1900 and 
1910—during which period the population rose 
to 207,214. In 1940 it was 305,304, and in 1950, 
373608, an increase of 22.3 per cent. In 1960 the 
population was 372,676. 

Portland Cement, See Cement. 

Portland, ii oF, à rocky peninsula which 
comprises an urban district m Dorsetshire, Eng 
land, in the English Channel. Formerly an island, 
it is connected with the mainland by a ridge of 
shingle called the Chesil Bank. The island is ca. 
4 m. long and nearly 1% m. wide, and is formed 
largely of Portland stone, which is highly valued 
for building. In previous years the Isle of Port. 
land war the site of a British prison, and the 
convicts worked the quarries Since 19211 the 
prison quarters have been used as a Borstal insti- 


prisa buildings, the Isle of Portland is notable 
Portland Castle, built by Henry VIII in 1520. 


o g 
Eg 
i 
] 
1 


Portland Vase, + noble example of Roman 

neat Rome, in the (9th century. 
ts made of tramparem dark-blue glaw, is ca. 
to in. high, sed is considered the finest specimen 
of amoan glas extant. Placed in the Bar- 
berini Palace, Rome, it was purchased (729) by 
Sir William Hamilton, who sold it to the dachen 
of Portland, for whom it was named. In 110 it 
wat placed on display in the British Mosum. la 
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1845 it was broken but was skillfully repaired 
One of the notable works of the potter Josishi 
Wedgwood was a copy of the Portland Vase, Mr 
blue-black jasper stoneware. 

Port Louis (pórr /8'ir), the capital of tht 
island of Mauritius, in the Indian Ocean, ent 
of Madagascar, Port Louis is the principal ste 
port of the British colony of Mauritius. It W 
situated on the northwestern coast, on a gradually 
sloping elevation averaging about 2,000 ft. above 
sea level. The city is the chief commercial center 
of the colony and has a number of barracks, malt 
tary sores, and hospitals. The botanical gardon 
contains a fine collection of flowers and plante 
It has a large trade in fruits, wool, clothing, sod 
utensils, Population, 1957, 101,145 

Port (port méra’b}), a sapon "^ 
the southern coast of Papua, in the southestt 
ern part of New Guinea. (q.r.). Capital of tt 
Australian Territory of Papua, it was named tor 
Capt. John Moresby, who discovered its harbor 
in 1973. Port Moresby has communication with 
Australia by sir and meamsbip. Its princ 
trade is with Queensland and New South W 
During World War Il, Japanese forces failed it 
attempts (December 1942.]anuary 1943) © 
Port Moresby by attack over the Owen Stanley 
Mts. The town subsequently became an importas 
Allied base. lation, ca. 2,900. 

Porto 2) or orosTo, a city and saport 
of Portugal, next in size to Lisbon, capital of 
Porto district, on the Douro River, cs. 170 f 
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w. of Lisbon. The site is a fine tract of land slong 
the river, rising by wconmive terraces toward the 
intend. It has communication by seambost: and 
mesm and electric railways, and is the meeting 
place of three main railroads Several fine bridges 
crow the river, connecting it with Villa Nova de 
Gaia, on the opposite side. The bridge Dom Luis 
1, constructed 1881-95, has a span of 960 ft, ome 
of the largest of Europe. The noteworthy 

ings include the Gothic Church of San Francisco, 
the Clerigos Church, and the Crystal Palace. 
Much of the architecture of the city is Oriental 
in appearance 

The manufactures include wines and liquors, 
conten and woolen goods, boots and shoes, sugar, 
cork, tobaceo products, ribbons, soap, hats, por 
celain, machinery, and miling vessel. hh hase 
large export trade in oranges, port wine, and 
cereals. Porto had a reputation a à commercial 
city in the time of the Moors, when it was largely 
in the hands of the Christians, It withsood many 
attacks during the Middle Ages, but was captured 
by the French in 1808. As the capital of Northern 
Portugal, Porto has frequently figured in the 
country’s history. Population, ns. 290000. 

Porto (pid SI rà), 9 Wrwnilian 
seaport, capital of the extreme southern sate a 
Rio Grande do Sul, situated on Lagte dos Patos, 
founded in 1741. With broad streets, skyscrapers, 
two airports, and three bongwave broadcasting 
stations, Porto Alegre is rapidly becoming onc 
of the moat modern Brazilon cities. 
vog, cotton fabrics shoes, ironware, furniture, and 
dairy prodocs are the chief iadunrie. The 
chimere n temperate. Population, as. pasaon 

Port of Spain (pt of apa), à ty nnn the 
weern cout of the inland of Trinidad. h H 
connected with the interior by a railway hoe 
‘The harbor is sufficiently omy for the maler 
vehe, poah being landed from the larger D 
by Aathowts and from à puer. The trade in impor 
tani, especially i^ — fruits, oier, tdem, 
Modes, amd cereals Mary's Coll, an allum 
of Queen's Royal Coll , in located have Nasha. 
dw. ee 

Porte Rice (pic Mí hi), See Puerto Rive. 

Port Radium (pit ri Aihm). Comedian mis. 
ing wwa on the theres of Great Bear Lake Chet 
pervaded od the Dhdersdho Mine i piichbiende from 
ehud wransem, vital oemponett af the steerer 


grum wae banned Populeten, va. 295 
Port Royal (pit revel), za bhad in Bos 
for County, South Carolina, 16 m 

imam amd qo m. aw, of Chartomen. The 


E RR a - 
mum LPS 


mh = 


Bawa Howe of Portupsl, M. Y. 
CHIE BUSINESS FECTION Of PORTO 


thon of 3,194, is the county west. Ap 
resort with an excellent harbor, Port Royal ex. 
porti cotton, rice, and timber. The town of Port 
Royal is adjacent to the lange US, Marine Train. 
ing bane at Parris Island, $C. The town beads ali 
other seacoast twm in South Carolina in mwaka 
production, and expecially in the production of 
jumbo shrimp. Hi» a popular center for the sporit 
of winter fishing. I was sevtied in ifa by Prem 
Huguenot, and in 1009 by Soots. The Art peni 
manent settlement waa made le roro. fe v 
Frith troops wired the hlond, and rid 
the Civil War the Confederatm were amiod in 
Ma 
Port Said (põ (44d), » mapori of Karp, 
unamaana met ed 
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PORTSMOUTH 


outstanding examples of Colonial-Georgian archi- 
tecture, which are open to the public during the 
summer months. First settled in 1631 as Pisca- 
taqua and later called Strawberry Bank, Ports- 
mouth was incorporated as a town in 1653 under 
its present name. It became a city in 1849. The 
Portsmouth Treaty (q.v.) was concluded here in 
1905. Population, 1940, 14,821; in 1960, 25,833. 

Portsmouth, a city in southern Ohio, seat of 
Scioto County, on the Ohio River at the mouth of 
the Scioto River. It is on the Chesapeake and Ohio 
the Norfolk and Western, and the Baltimore & 
Ohio R.R.’s. Portsmouth is a trading center for 
the Ohio and Scioto river valleys, and the sur- 
rounding country is a farming and dairying re- 
gion. Among the city’s manufactures are steel- 
mill products, shoes, chemicals, wood lasts, plas- 
tics, transportation equipment, and refractory 
brick. An atomic-energy plant nearby (at Piketon) 
was completed in 1955. Clay deposits are mined 
and sandstone quarried in the vicinity. A divi- 
sion of Ohio Univ. is located here, and the 
Shawnee State Forest (33,419 acres) and the 
Roosevelt Game Preserve are a short distance 
from the city. 

Settled in 1803 and incorporated as a town in 
1814, Portsmouth became a city in 1851. At one 
time, it was an important port on the Ohio and 
Erie Canal. After the decline of river traffic, the 
city gained much prosperity as a railroad hub. 
Population, 1940, 40,466; in 1960, 33,637. 

Portsmouth, a city in southeastern Virginia, 
on the west side of the Elizabeth River, opposite 
Norfolk (4.v.), Va. Portsmouth is on the Sea- 
board Air Line, the Atlantic Coast Line, and other 
railroads. It forms part of the Port of Hampton 
Roads, one of the finest natural harbors in the 
U.S. See also Hampton Roads. 

Portsmouth is the seat of the headquarters of 
the 5th Naval District, and its economy is largely 
influenced by the Navy installation maintained 


*DRYDOCK AT PORTSMOUTH, VA. 
A contemporary illustration shows the 74-gun Dela- 
ware going into drydock at the Norfolk Naval Ship- 


yard, on June 17, 1833. Not fully completed at that 
time, the drydock is still in use 


Official U.S. Navy Photo 
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here. The city’s industries include shipbuilding 
and repair, fisheries and seafood processing, and 
the manufacture of chemicals and machinery. A 
part of the Norfolk-Portsmouth standard metro- 
politan statistical area, the city had (1958) a value 
added by manufacture of $16,216,000. 

The Norfolk Naval Shipyard (1767) and the 
Naval Hospital (1830) are the oldest in the U.S. 
Other noteworthy relics of Portsmouth's colonial 
past include Trinity Church (1762) and the Watts 
House (1799). 

Portsmouth was established in 1752 and char- 
tered as an independent city—separated from 
county government—in 1858. The city was burned 
by the British in 1779 and suffered damage dur- 
ing the Civil War. Portsmouth’s decade of great- 
est growth was 1950-60, when the population rose 
from 80,039 to 144,733, increasing 80.9 per cent. 

Portsmouth, a county borough, seaport, and 
naval base, in Hampshire, England, about 74 
m. s.w. of London. The present city of Ports- 
mouth results from the amalgamation of four 
towns, Portsmouth proper (where the naval gar- 
rison is located), Portsea (the site of the naval 
dockyard), Landport (a residential section), and 
Southsea (a seaside resort and residential area). 
The city is located on the island of Portsea, which 
lies between two inlets of the English Channel. 
The more westerly of these inlets is Portsmouth 
Harbour; its entrance is extremely narrow, but 
it has a wide and deep basin which affords an- 
chorage for the largest ships. Beyond the harbor 
is Spithead, one of the arms of the channel that 
separates the Isle of Wight from the mainland. 

The economy of Portsmouth is largely dependent 


PORTSMOUTH TREATY 


upon the Royal Navy which maintains its chief 
home base here. Many of the residents are pen- 
sioners and servicemen's dependents. In addition 
to the shipbuilding and repair facilities of the 
Royal Navy, Portsmouth has aircraft plants and 
small clothing factories. The commercial use of 
the port is limited. y 

Portsmouth is said to owe its existence to the 
retreat of the sea from Porchester, where the 
Romans had once erected coastal fortifications. 
The town was built, in the rath century, on its 
present site on the island of Portsea by Richard I. 
King John established a naval station here, and 
dockyards were built in the reign of Henry VIII. 
In 1782 H.M.S. Royal George, one of the finest 
ships in the British fleet, sank in the harbor, 
drowning Adm. Richard Kempenfelt (1718- 
82) and about 800 men. Lord Nelson's flag- 
ship, H.M.S. Victory, on which he was killed 
at Trafalgar in 1805, lies in dry dock here. It is 
a museum and also serves as the flagship for 
the commander in chief of the Portsmouth naval 
base. Charles Dickens was born here, and his 
birthplace is now a museum, housing relics of 
the novelist. Another landmark is the cathedral 
(founded in 1927), which includes parts of a 
12th-century church and other early structures; 
the cathedral is still not completed. 

Portsmouth suffered severely from German air 
raids during World War Il. It has been esti- 
mated that about 93 per cent of the houses in 
the city were damaged, and many of these were 
a total loss. Some of the chief shopping streets 
were destroyed, as were many public build- 
ings, including the 700-year-old Garrison Church 
where Charles II was married (1662) to Cath- 
erine of Braganza. Portsmouth's reconstruction, 
however, is considered a model of modern city 
planning. 

Population, 1901, 188,133; in 1941, 252,421; 
in 1951, 233,545. 

Portsmouth Treaty (port müth. trZty), a 
treaty signed at Portsmouth, N.H., Sept. 5, 1905, 
terminating the Russo-Japanese War. Its provi- 
sions included Japanese "protection" of Korea; 
evacuation of Manchuria by both Russia and 
Japan; cession of Russian rights to the Man- 
churian Ry. from Port Arthur to Kwangchentze, 
as well as mining and other rights; and Japanese 
control of Port Arthur. Brought about largely 
through the efforts of President Theodore Roose- 
velt, for which he was awarded the Nobel Peace 
Prize, the Portsmouth Treaty nevertheless aroused 
much dissatisfaction among the Japanese, even 
though they had won many benefits. Internal 
disorders followed the settlement in both Russia 
and Japan. See also Japan. 

Port Townsend (port toun'zend), county 
seat of Jefferson County, Washington, 35 m. Nw. 
of Seattle. It is situated on the west coast of 
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Puget Sound, near the Strait of Juan de Fuca, and 
on the Chicago, Milwaukee, St. Paul & Pacific 
R.R. The harbor is safe and large, and owing 
to its location within the influence of the Japan 
Current, the city has a pleasant, equable climate. 
It has a large trade in grain, fish, lumber, and 
minerals. It was first settled in 1851 and was in- 
corporated in 1860. Population, 1940, 4,683; in 
1950, 6,888. 

Portugal (pórzá-gal), a country of Europe, 
occupying the southwestern part of the Iberian 
peninsula. It is bounded on the n. and x. by Spain 
and on the s. and w. by the Atlantic Ocean. The 
length from north to south is 350 m.; the average 
width, 110 m.; and the area, 35,413 sq. m., in- 
cluding the Azores and the Madeira Islands. 

Description. The surface is diversified by a 
chain of mountains running from southwest to 
northeast. This elevated region includes the Sierra 
de Estrella, which is a chain of the Sierra Guadar- 
rama of Spain. This range is between the Douro 
and the Tagus rivers, and foothills and offshoots 
extend from it in many directions. The greatest 
elevation is about 6,500 ft. above sea level. The 
coast line, including indentations, has a length 
of 465 m. A large part of the coast lands rise 
quite abruptly from the sea, but in some places 
the coastal tracts are sandy and low. A greater 
part of the Atlantic slope is included within 
Portugal, but much of it is a tableland of con- 
siderable elevation. 

The drainage is exclusively to the west and 
south. Both the Douro and the Tagus, the two 
largest rivers, enter the country from Spain and 
flow into the Atlantic. The Sado, which rises in 
the southern part, has a general course toward 
the north and flows into the Setubal Bay. A part 
of the eastern boundary is formed by the Guadi- 
ana, which flows into the Atlantic on the border 
with Spain. Few of the rivers are navigable, but 
seagoing vessels ascend the Douro to Porto and 
the Tagus for a distance of 9o m. A part of the 
northern boundary is formed by the Minho, 
which has a wide and fertile valley. 

In general the climate is healthful and the win- 
ters are short and mild. Vegetation is not inter- 
rupted to a great extent in the southern part, 
but in midsummer, in July and August, the 
country is generally dry. At Lisbon the mean 
temperature is 60°; the city has a rainfall of 40 in. 
per year, but midway between that city and Porto 
the precipitation is greater than in any other part 
of Europe, averaging about 180 in, The soil as a 
whole is somewhat sandy and not highly pro- 
ductive, but many of the valleys and plains are 
noted for their fertility. Snow remains the greater 
part of the year on the mountains of the northern 
part, where the summer season is shorter than 
farther south, although the dry part of the year 
is less extended. Spring begins early in January 
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in the southern part, where vegetation grows 
abundantly in February. 

Mininc. Although rich in minerals, Portugal 
has not developed mining to the extent that its 
resources justify. Coal, copper, sulfur, pyrites, 
wolfram, and tin are mined, the last three in 
exportable quantities, 

AGRICULTURE. Portugal has extensive vege- 
tation, much of it of natural growth. About 
a quarter of the land surface is covered with 
forests which yield considerable quantities of pine, 
oak, and chestnut as well as a large production of 
cork, resin, and turpentine for export. About 60 
per cent of the surface is fit for cultivation. Vine 
culture is an important industry, accounting for 
the large manufacture and export of wine. A su- 
perior grade of cereals is produced, but the yield 
docs not meet the demand of home consumption. 
Wheat, corn, rye, potatoes, barley, rice, and oats 
are grown profitably, as are many fruits and 
vegetables. Portugal is one of the leading olive- 
producing countries and annually exports over 
10,000,000 gallons of oil. 

Farming is conducted on a diversified basis. 
Sheep and goats are raised in considerable num- 
bers. Both cattle and goats are grown for meat 
and dairying purposes. Other livestock include 
swine, horses, mules, and poultry. Oxen are used 
extensively as beasts of burden. 

MaNuracTUREs. Portugal is one of the leading 
wine-producing countries (especially of port), 
both in quality and quantity. The fisheries are 
an important industry, yielding much anchovy, 
tuna, and sardine. Cotton and woolen goods and 
Silk textiles rank among the chief manufactures. 
Other products include porcelain tiles, processed 
cotk, and embroideries. Porto and Lisbon are the 
principal manufacturing and trading centers. 

TRANSPORTATION AND COMMERCE, Railways are 
operated in most sections of the country, but 
transportation shortages are still apparent. There 
are about 2,250 m. of railroads and about 17,750 
m. of roads. Portugal has numerous good har- 
bors, and regular ocean communication is main- 
tained with all parts of the world, as well as air- 
line connections. The country’s national income 
is about 55,000,000,000 escudos (see table under 
Coinage for par value); and the per capita in- 
come was estimated (1957) at $204. Great Britain, 
Germany, the U.S., and Belgium have the largest 
trade with Portugal, but imports generally exceed 
exports. Leading imports are wheat, raw cotton, 
coal, sugar, and motor vehicles; leading exports 
are cork, wine, sardines, olive oil, and naval 
stores. 

Poputation. The density of population is about 
254 to the square mile. Only a small number of 
foreigners live in the country, mostly Spaniards 
and Brazilians. Emigration is chiefly to Brazil, 
and the U.S. Lisbon (1950 population, 790,434), 
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on the Tagus River, is the capital and largest city, 
Other cities include Porto (or Oporto), Setúbal, 
Coimbra, Braga, Evora, and Covilha (in order of 
population). Population (1961 est.), 9,167,000. 
BREAKDOWN OF AREA AND POPULATION 


Districts and Area Population 
Provinces Capital (sq. m.) | 1950 census 
DISTRICTS 
Angra de 

Heroósmo! 268 86,577 
Aveiro 1,070 477491 
Beja 3,969 286,803 
Braga 1,054 541,377 
Bragança 2,526 227,125 
Castelo Branco |The capital 2,588 320,279 
Coimbra city has the 1,527 432,044 

a same name as | 2,853 219,638 

Faro? the district 1,958 325,971 
Funchal? 302 266,990 
Guarda 2,122 304,368 
Horta! 294 54,823 
Leiria 1,326 389,182 
Lisboa (Lisbon) 1,061 1,226,815 
Ponta Delgada! 326 176,009 
Portalegre 2,368 196,993 
Porto (Oporto) 881 1,052,663 
Santarém 2,583 453,192 
Setúbal 1,971 324,186 
Viana do 

Castelo 814 274,532 
Vila Real 1,636 317,372 
Viseu 1,933 487,182 

PROVINCES 
Algarve Faro 1,958 325,971 
Alto Alentejo Évora 4,888 394,789 
Baizo Alentejo Beja 5,318 375,147 
Beira Alta Viseu 4,055 691,713 
Beira Baixa Castelo Branco | 2,897 355,806 
Beira Litoral Coimbra 3,924 969,166 
Douro Litoral Porto (Oporto) | 1,269 | 1,237,170 
Estremadura Lisbon 2,064 1,595,067 
Minho Braga 1,868 815,909 
Ribatejo Santarém 2,794 459,853 
Trás-os-Montes 

e Alto Douro Vila Real 4,162 636,322 

Tin Azores. ?Coextensive with Algarve. 3 Coextensive with Ma- 


deira Islands, 


Overseas Areas, Portugal became a colonial 
power at the end of the 15th century, but about 
half a century later this power began to decline. 
Colonies were established in Africa, on the sub- 
continent of India, and in other parts of the 
world, and between 1500 and 1822 Brazil was a 
possession of Portugal. After the annexation of 
Dadrá and Nagar Aveli and the seizure of 
Damao, Diu, and Góa by India in 1961, Portu- 
gal’s remaining overseas areas comprised Macao 
in China, the eastern portion of Timor in the 
Malay Archipelago, Cape Verde Islands, Portu- 
guese Guinea, the islands of São Tomé and 
Principe off the western coast of Africa, Angola 
in West Africa; and Mozambique in East Africa. 
The total area of Portuguese possessions in 1959 
was 802,347 sq. m., and the total population, 
13,044,000. 
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Education. Primary education has been com- 
pulsory for over a century, although numerous 
exceptions have long been permitted. Portugal's 
illiteracy rate is one of the highest in Europe— 
44 per cent of her adult population in 1950. 
About 900,000 pupils study in about 17,500 pri- 
mary schools; about 170,000 students are in- 
structed in about 300 secondary and vocational 
training schools. Institutions of higher learning 
include the universities of Coimbra, Porto, and 
Lisbon, with a combined enrollment of about 
14,000. 


Government, Portugal has been a republic 
since 1910, when a revolution deposed the mon- 
arch. A constitution was adopted the next year, 
remaining in force until 1933, when a new su- 
preme law was promulgated, providing for an 
authoritarian, corporative state. The executive 
branch is headed by a president, elected for a 
seven-year term by an electoral college composed 
of members of the national assembly and the cor- 
porative chamber and representatives of the mu- 
nicipalities and overseas territories. A 16-member 
state council, or cabinet (headed by a premier), 
assists the president. A one-chamber national 
assembly of 130 meinbers is elected by popular 

' vote once in four years; a corporative chamber 
representing various economic and social groups 
serves alongside the assembly in an advisory 
capacity. In all elections the government presents 
a slate of candidates which is virtually assured 
of victory, although—in theory—rival candidates 
are permitted to compete. 

Military service for 18 months is compulsory 
for men between 20 and 45. The army comprises 
ca. 45,000 officers and men; the navy, ca. 10,000; 
and the air force, ca. 3,000. 


Language AND Literature. The Portuguese 
language is one of the Romance languages, de- 
scended from Latin. It is spoken in Portugal and 
Brazil and resembles Spanish in many respects. 
The languages spoken in Portugal and Spain up 
to the time of Alfonzo I (Portuguese form, 
Alfonso) were very similar, but at that time the 
Castilian dialect became the language of Spain 
and the Galician dialect quite largely influenced 
the language of Portugal. The difference in 
language was one of the causes of hostility be- 
tween the two countlies, and each developed 
distinct spoken and written forms. 

Many valuable literary works have been writ- 
ten in the language of Portugal. The earliest 
writings date from the r3th century and had their 
focus in the royal court, especially after the 
accession of Alfonso III in 1248. The alliance 
between literature and the nobility was further 
strengthened by the writings of and the collec- 
tions of poetry made by King Diniz. Pedro I was 
among the early poets, while the sons and grand- 


sons of John I produced a number of poctical 
works of value. Fernão Lopes (1380-1459) pub- 
lished the "History of Portugal" in 1425, and 
António de Ferreira wrote "Inés de Castro," an 
excellent tragedy, about 1558. In that period, the 
Portuguese language became further distin- 
guished from the others spoken in the Iberian 
peninsula, and vast explorations in foreign lands 
inspired poets to laud Portuguese heroes. 

Among the great writers of the 16th century, 
who wrote much of the classical literature of 
Portugal, may be included Ferreira, Sá de Mir- 
anda, Brandão, Gil Vicente, and Camoóens, the 
last named being the author of dramas, sonnets, 
songs, and a great Renaissance epic entitled “Os 
Lusíadas.” Jodo de Barros, an eminent historian 
of the 16th century, wrote a grandiose account 
of the Portuguese in Asia. The writers of the 
17th and 18th centuries were influenced first by 
Spanish and later by French scholars; in the 
time of Louis XVI they became quite imitative. 
Interest in literature was greatly augmented in 
the early part of the 19th century by the poetry 
of Barbosa du Bocage and Francisco do Nasci- 
mento, both of whom were forerunners of dis- 
tinct schools of romanticism. Alexandre Hercu- 
lano (1810-77) was the most noted historian and 
historical novelist of 19th-century Portugal. The 
dominant Portuguese romanticist, Almeida Gar- 
rett (1799-1854), Tomás Ribeiro (1831-1901), 
Luís da Silva (1822-71), Júlio Dinis (1839-71), 
and António de Castilho (1800-75) were well- 
known figures. Naturalism, which influenced 
literature throughout the Western world after 
the middle of the roth, century, was introduced 
into Portugal by José Maria de Ega de Queirós 
(1845-1900), still considered Portugal's greatest 
modern novelist. 

Portuguese poetry of the 20th century has 
been influenced by the somewhat morbid An- 
tónio Nobre (1867-1900), the nationalist Teixeira 
de Pascoais (1878-1953), and Fernando Pessoa 
(1888-1935). One of the foremost contempo- 
rary authors is Miguel Torga (1907- ), who 
has written poetry, short stories, and dramas. 

History, The earliest history of Portugal was 
recorded by the Phoenicians, Greeks, and Car- 
thaginians, who traded along its coasts and estab- 
lished colonies in various parts of the Iberian 
peninsula, Its ancient name was Lusitania, and the 
original inhabitants were known as Lusitanians. 
The region was conquered by the Romans and 
was held as a dependency for many centuries, but 
after the decline of Rome it was successively 
overrun by the Alans, Goths, and Vandals. In 
the 8th century the Moors conquered it and in- 
troduced their form of civilization. For nearly 
400 years the Moors remained the predominating 
influence, but they were finally conquered in 
1139, and Alfonso I organized an independent 


PORTUGAL—ANCIENT AND MODERN 


At Coimbra (above), Roman ruins are carefully preserved 
(Sherman and Betty Raveson). Other remnants of the past 
can be seen in the architecture bordering the narrow street 
(left), typical of Tavira, and in the stairway leading to St 
George's Castle (below left), in Lisbon (second photo, Sni- 
Yan). Also in Lisbon, however, is (below right) the modern 
residential Hotel Infante Santo (all photos on both pages, 
courtesy Casa de Portugal, N.Y.) 


PRESENT-DAY PORTUGAL 


The 


shrine at Fátima attracts many pilgrims annu 
Il 
all 


above is the basilica at night (photo Sni-Yan), 
The government of Portugal ri in the hands of a 
premier and a president (right), currently, Premier 
> de Oliveira Salazar and Pres. Americo de 


Deus Tomas (far right). Portugal's economy is largely 


dependent on nature, on, for instance, cork (below 
lejt) and sardines (below right; Sti-Yan), 
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kingdom*in 1143. The country at first included 
only the region between the Minho and Douro, 
but Alfonso enlarged the border by defeating 
the King of Castile, and thereby extended his 
dominion beyond the Tagus. In 1143 he annexed 
Algarve and Santarem. Lisbon was captured with 
the aid of the Crusaders in 1147. 

Between the latter part of the 14th and the 
early part of the 16th centuries Portugal ranked 
as pne of the greatest countries of Europe. Its 
proud position was attained in the successful 
reign of King John I, whose son was Prince 
Henry the Navigator. Portugal obtained a code of 
laws and a constitution, industrial arts were en- 
couraged, and a great navy was established. Many 
colleges and institutions of learning were founded, 
and all were liberally attended. The fleet sailed 
upon all the seas known at that time, Lisbon 
became the most noted commercial center for 
Eastern products, and the navigators discovered 
and explored many parts of Africa and the South 
Sea Islands. In 1486 Bartolomeu Diaz doubled 
the Cape of Good Hope, India was reached by 
Vasco da Gama in 1498, and Brazil was claimed 
for the crown by Cabral in 1500. The Spanish 
explorers were active at the same time. The 
jealousies that arose between the two nations 
caused many conflicts, and in 1580 Philip II of 
Spain gained the victory of Alcantara and an- 
nexéd Portugal to his kingdom. 

The Portuguese did not finally regain their 
independence until 1640; the Spanish did not 
recognize their country as independent until 
1668, While Portugal and Spain were at war, the 
Dutch were induced by hostile measures of Philip 
to make continuous attacks upon the colpnial 
Possessions of both countries. During this period 
Portugal lost the Moluccas and its settlements in 
Malacca, Guinea, Ceylon, and a portion of Brazil, 
but the last named was afterward restored to 
Portugal. Portugal lost its position as a great mari- 
time power, while its finances were almost ruined 
and the people sank into ignorance and bigotry. 
Joseph I succeeded to the throne in 1750. The 
Marquis of Pombal, his chief minister, sought to 
restore national credit and prosperity by making 
many reforms, but the affairs of the nation passed 
to the eldest daughter of Joseph, Maria Isabella, 
in 1777. She governed inefficiently until 1792, 
when it became necessary to make her eldest son 
John, Prince of Brazil, regent, Portugal's friendly 
relations with England led to an attempt at con- 
quest by Napoleon; after a French force under 
Junot occupied Portugal, the royal family trans- 
ferred the seat of government to Rio de Janeiro, 
Brazil, in 1807. 

John VI ascended the throne of Portugal and 
Brazil on the death of Maria, in 1816, but he 
continued to reside in the latter country, while 
the government at home was mismanaged by 
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his officers. In 1820 a revolution was followed 
by the establishment of a constitution, but 
the king was invited to return, which she did 
soon after. Brazil declared its independence from 
Portugal in 1822 and proclaimed the son.of John | 
VI. Dom Pedro, as emperor. King John di 
1826, and the Emperor of Brazil became Dom 
Pedro IV of Portugal, but the government was 
administered under Infanta Isabella Maria as 
regent. A constitution modeled after that of — 
France was adopted in 1826, and Dom Pedro at | 
once abdicated the. throne of Portugal in favor | 
of his daughter, Maria da Gloria,.on condition 
that she marry Dom Miguel, who was named - 
regent. A revolution in favor of Miguel caused | 
him to be declared king by the Cortes, — — 

Dom Pedro resigned as Emperor of Brazil in 
1831 and returned to Europe to effect the over- — 
throw of Dom Miguel. He succeded in restoring 
Maria in 1833. She governed until her death in ^ 
1853, when her son, Dom Pedro V, became king F 
under the regency of her husband. Pedro ruled 
from 1855 to his death (1861) and was succeeded — 
by his brother, Louis I. The latter died in 1889. L 
Under his son, Carlos I, the country experi — 
enced an era of considerable prosperity and. 
progress. However, he and his eldest son, Luiz 
Philippe, were assassinated by revolutionists on 
Feb. 1, 1908, when his second son, Manuel II 
(1889-1932), ascended the throne, A repübli- 
can revolution, aided by an uprising of the 
army and navy, deposed the king in 1910, and P 
in the following year a constitutional. repub- 
lic was established. Manoel de Arriaga, long à 
leader of the republican movement, was elected. 
first president. His administration enacted aseries 
of anti-clerical laws which culminated in a breach 
of diplomatic relations with the Vatican. Religious » 
orders were suppressed and their property cone 
fiscated; free and secular education was intro- 
duced, but although nominally compulsory, school — " 
attendance was not generally enforced. 

In 1916 the country entered World War I 
on the side of the Allies, after having pur: 
a policy of friendly neutrality. The progress — 
made under the early years of the republic was — 
feeble and tentative; many elements | 3 
unreconciled, and the continuous intrigues j 
political maneuvers finally led to the collapse of 
all attempts at democratic government and the — 
institution of an authoritarian regime. 

A coup d'état on May 28, 1926, put the army 
in control of the government and brought about 
a military dictatorship whose leadership quickly 
passed into the hands of Dr. Antonio de Oliveira 
Salazar, a professor of economics. Dr. Salazar 
reformed the tottering financial structure of the 
nation and set the pattern for the Estado Novo 
(New State) whose existence was formalized on 
March 19, 1933, with the adoption of a new 


AMPHIBIANS OF NORTH AMERICA 
1. Gopher Frog (Rana aesopus Cope) Florida 2. Leopard Frog (Rana pipiens Shreber) East of 
Sierra Nevada Mts, 3. Spotted Newt (Triturus viridescens) Eastern U.S., Canada 4. Rocky 
Mountain Toad (Bufo L. woodhousei Bd. and Gird.) Rocky Mt. region 5. Spotted Salamander 
(Ambystoma maculatum) Eastern ond Central N.A. [Approx. original size] 
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1. Southern Milk Snake (Ophibolus doliatus clericus) Maryland to Florida, west to Texas [2 ft. long] 2. 
Florida Diamond-Back Rattler (Crotalus adamanteus) Florida and Georgia [6-8 ft. long] venomous 
Reticulated Python (Python reticulatus) Burma, Indo-China, and Malaysia [ 28-33 ft. long] 
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constitution, General Antonio Oscar de Fragoso 
Carmona, who had been elected to the presidency 
in 1926, remained in office until his death in 
1951, but the real power remained with Dr. Sa- 
lazar, who had become premier in 1932 and who 
retained the post under the Estado Novo. 
During the civil war in Spain (1936-39), offi- 
cial Portugal, although friendly to Gen. Franco's 
movement, joined England and other powers in 
the policy of “non-intervention” in Spain. Por- 
tugal, however, early recognized the Franco 
regime, and the two governments entered a 
Treaty of Friendship, which, in 1940, was ex- 
tended to safeguard the neutrality of both nations 
in World War II. The occupation of Portuguese 
Timor, first by Allied and then by Japanese troops, 
put a strain on Portuguese neutrality, but did not 
become a critical issue. More serious in terms o! 
Portugal's relations with the warring powers was 
the invocation (Oct. 12, 1943) of a 570-year-old 
treaty under which Great Britain received naval 
bases in the Azores. Similar privileges were also 
granted to U.S. ships. Portugal's application for 
membership in the U.N. has been denied as the 
result of a Soviet-Western controversy. Portugal 
joined in the European Recovery Program (qw.), 
however, and in 1949 signed the North Atlantic 
Treaty (q.v.). Against long-standing opposition 
by Soviet Russia, Portugal was admitted to the 
U.N. in 1955. Portugal also joined the European 
Free Trade Assn., a group of Western European 
countries which did not wish to associate them- 
selves with the European Common Market. Presi- 


dent Dwight D. Eisenhower, of the U.S., visited 
Lisbon in 1960. 

Marshal Francisco Higino Craveiro Lopes was 
president, 1951-58, and was succeeded by Rear 
Admiral Américo de Deus Rodrigues Tomás. In 
recent years, resistance to authoritarian rule, al- 
though ineffectual and often overdramatic, began 
to mount. Mostly centered around a former gen- 
eral and presidential candidate, Humberto Del- 
gado, the opposition tried to arouse worldwide 
attention by seizing a Portuguese liner on the 
high seas in 1961. More immediately felt and 
serious, however, were native uprisings in Angola 
and Mozambique, which were ruthlessly sup- 
pressed by the Salazar administration; but ‘its 
African policy was opposed in the U.N. and 
criticized in the U.S. 

Portuguese East Africa (pór'tá-gem) or 
MOZAMBIQUE, an overseas province of Portugal 
in southeast Africa, bounded on the w. by 
Nyasaland and Tanganyika, £. by the Indian 
Ocean and the Mozambique Channel, s. by 
Natal, w. by Transvaal and Southern Rhodesia, 
and n. and n.w. by Northern Rhodesia. Its area 
is 297,731 sq. m. which is divided into four 
provinces, Sul do Save, Manica and Sofala, Zam- 
besia, and Niassa. The low coastal tetrain of the 
south gives way to mountainous regions in the 
north, some of the peaks rising almost 9,000 ft. 
Mozambique is crossed near its central portion 
by the lower course of the Zambezi River, which 
acts as a natural barrier to the local fauna, that 
found on the north side differing from that on 
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the south. Other important rivers are the Lim- 
popo, the Save, and the Lugenda. The fertile 
coastal plains produce sugar, corn, cotton, copra, 
tobacco, rubber, coffee, tea, and sisal products. 
Various minerals, such as gold, silver, and 
uranium, are mined by native labor in the more 
healthful northern region. Lourenco Marques 
(pop., ca. 50,000), a seaport city on Delagoa Bay, 
is the capital; Beira (pop., ca. 25,000), on the 
east coast of the province, is another seaport of 
importance. 

Under Arab domination until the end of the 
15th century, Mozambique was explored by 
Vasco da Gama and claimed for Portugal. In the 
early 16th century it was a Portuguese trading 
center, but little attention was devoted to its de- 
velopment until many years later. An agreement 
with Britain regarding its boundaries in relation 
to South and East Africa was reached in 1891, at 
Which time the Mozambique Co. was chartered. 
The boundaries with German East Africa were 
defined three years later, and Mozambique was 
organized as a colony in 1904. Until 1942 part 
of the territory was under Portuguese adminis- 
tration, while the districts of Manica and Sofala 
were administered by the Mozambique Co. 
When their charter expired in 1942, the terri- 
tory reverted to the Portuguese government. 
The province is administered by a governor, 
assisted by a government council of representa- 
tives, elected from the various occupational 
classes, and an executive council, who is re- 
sponsible to the central government in Lisbon. 
Population, 1950, 5,737,767. 

Portuguese Guinea (pór'té-gez gin'i), an 
overseas province of Portugal, on the western 
coast of Africa, bounded on the n. by Senegal, £. 
and s. by French Guinea, and w. by the Atlantic 
Ocean. A number of small islands off the coast, 
including the Bissagos, belong to it. The entire 
area is 13,948 sq. m. From the coasts the land 
rises gradually toward the mountains of French 
Guinea, and the drainage is chiefly by the Rio 
Grande, which enters the sea by a wide estuary. 
It has a tropical climate and valuable timber, 
including many varieties of the palm tree. Rice, 
ivory, wax, oil, nuts, seeds, hides, and rubber are 
the principal products. The area has been a 
possession of Portugal since its discovery in 1446, 
but its boundaries were not established until 
1886. The capital and the chief port is Bissau 
(pop., ca. 1,000). The inhabitants of the province 
consist of about an equal number of half-castes 
and Europeans and some Negroes and Indians. 
Population, 1950, 510,777. 

Portuguese Man-of-War (portá-gez man- 
6f-war’), member of the class of polyps and jelly- 
fishes. It attains lengths up to 6 inches, and is 
able to float on the water by inflating a bladder; 
it is covered by a colony of small animals on 
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which it feeds. With its tentacles it catches and 
benumbs its prey. It is at home in tropical seas, 

Portuguese West Africa or ancora, an 
overseas province of Portugal, on the west coast 
of Africa, extending ca, 1,000 m. along the At 
lantic Ocean between the Congo River on the 
N. and the Cunene River to the s. The Belgian 
Congo lies to the n. and w.x. borders; Northern 
Rhodesia bounds it on the E, and Southwest 
Africa on the s. Angola has an area of 481,351 
sq. m. most of which is desert plateau. The 
generally high temperature, due to the country's 
proximity to the Equator, is relieved in many 
areas of the highland plateaus, which are at least 
4,000 ft. above sea level. Heavy rainfall in the 
valleys of Angola's northwest corner encourage 
the growth of forests of hardwoods. Agriculture, 
stock raising, and fishing are the main economic 
activities, the temperate highlands affarding fa- 
vorable conditions for the breeding of sheep, 
cattle, goats, horses, and hogs. The varying cli- 
mate permits a diversity of crops, Beans, tobacco, 
sisal, and corn are cultivated by the natives; 
coffee, sugar cane, and cotton are grown for 
export on plantations managed primarily by 
Europeans. 

Luanda, the capital and chief seaport (pop., 
ca. 135,000), enjoys an extensive import-export 
trade, being well served by railroads and other 
facilities. Besides its heavy export traffic in 
plantation crops, Angola carries on a moderate 
trade in diamonds. Settled by Portugal in the 
15th century, Angola has since been under Por- 
tuguese control, except for a short occupation 
by the Dutch (1641-48). Since the country's 
economic potentials have been largely untapped, 
due to a lack of capital and local interest, many 
of its businesses are owned by foreigners. Angola 
is administered by a governor general, responsi- 
ble to the Portuguese government at Lisbon. 
Population, 1950, 4,111,796. g 

Port Wine (pért win), a popular dessert wine, 
first produced in the upper Douro River valley 
in Portugal, and named for its shipping point, 
Porto. The principal types of port are tawny an 
ruby. The generic name port is also given to 
wines of other countries, but the point of origin 
must be stated on the label. , 

Port is a sweet, rich, fruity, heavy-bodied wine, 
ranging from g to 14 per cent in natural grape 
sugar by weight. Although some white port 1s 
produced by using only white grapes, port is 
generally red. 

The highest grade of port wine is sold as 
vintage port after aging in casks for about two 
years. Tawny port is a blend of as many as 30 
wines, and it is aged much longer than ruby. 
In the wine-making process, tawny port loses 
much of its original color. See Wine. 

Poseidon (pó-s/dón). See Neptune. 
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Posen (pó'zen). See Poznań. 

Positivism (póri-tiviz'm), a term signifying 
a movement in philosophy based on ideas of 
Auguste Comte (4.v.). Essentially, it goes back 
to Bacon and in some ways to Hume, in so far 
as it denies the sense of looking for a First 
Cause and is definitely against any metaphysics. 
It represents a typical rgth-century philosophy 
with its concentration on scientifically observable 
facts and its emphasis on discoveries of physical 
science, According to positivism, only the methods 
of natural science are scientific, and natural laws 
—and they alone—order the processes of the 
world. Any speculation is superfluous, since it 
cannot help our knowledge, which can be aug- 
mented only by further experiences, Peculiarly, 
this strongly antimetaphysical philosophy devel- 
oped nevertheless almost into a religious move- 
ment, where the sociological concept of “human- 
ity” took the place of God. The hierarchical 
order of the Catholic Church was completely 
taken over, the only modification being that 
the scientist or the intellectual substituted for 
the priest. This primitive mechanistic concept 
in its religionized form wielded a large in- 
fluence in the roth century, and modern prag- 
matism is still indirectly influenced by it. 

Positron (pési-trén), a sub-atomic particle, 
similar to the electron except that it bears a 
positive charge, It is also called a positive elec- 
tron. It was first identified by Carl D. Ander- 
son, in 1933, in cloud-chamber photographs made 
during the study of cosmic rays. The mass of 
the positron, like that of the electron, is 1/1850 
of the mass of the hydrogen atom, or 9.1 X 107% 
gram. The passage of gamma rays through a 
cloud chamber frequently reveals a pair of par- 
ticles, the electron and its mate the positron, 
which are deflected to the left and right, re- 
spectively, by the magnetic field, Whenever a 
positron and electron meet, they combine in a 
blaze of light, emitting energy of 1.1 mev (million 
electron volts), which is the amount of energy 
in a gamma-ray quantum. Thus the mass and 
energy combined of these two particles is con- 
verted into pure energy. 

Post (pøst), Emily (née price), novelist and 
authority on etiquette, born in Baltimore, Md., 
Oct. 3, 1873; died in New York, N.Y., Sept. 25, 
1960. Born to social position and educated in 
private schools, Mrs. Post was obliged, by divorce, 
to support herself by writing novels, e.g, “The 
Flight of the Moth” (1904), “Purple and Fine 
Linen” (1906), and “The Title Market” (1909). 
An editor then suggested that she write “Eti- 
quette” (1922, and frequently revised). Its suc- 
cess was followed by “How to Behave Though a 
Debutante” (1928), “The Personality of a House” 
(1930), and “Children are People” (1940); a se- 
ries of radio talks (from 1931); a daily column 
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syndicated in 160 newspapers (from 1932); and 
the Emily Post Inst, directed (since 1946) by 
Emily Post's son, Edwin M. Post, Jr. 

Post, wiley, aviator, born in Van Zandt 
County, Texas, in 1899; died in 1935. An oil 
driller in his youth, he lost the sight of one eye 
in this occupation, During the National Air 
Races of 1930, he piloted the monoplane Winnie 
Mae from Los Angeles to Chicago in slightly 
more than nine hours to win the feature of 
the derby. With Harold Gatty, he piloted the 
Winnie Mae around the world in 1931. He died 
in 1935, when his plane crashed in Alaska, Will 
Rogers (q.v.), humorist, also died in this crash. 

Postal Savings System (póstal sa" vingz 
sistem), a public thrift system available to per- 
sons with small savings. The U.S. created (1910) 
a postal savings system, which is under the man- 
agement of a board of trustees consisting of the 
Postmaster General and the Secretary of the 
Treasury. 

An account may be opened, by any person ten 
years of age or over in his or her own name, De- 
posits may be made in sums of $5 or multiples 
thereof until the balance in favor of the depositor 
amounts to $2,500. The deposits are evidenced by 
denominational certificates of deposit and the rate 
of interest is 2 per cent per annum. For small sav- 
ings, U.S. Savings Stamps in denominations of 10, 
25, 50 cents, $1, and $5 are available for purchase 
at most post offices. These stamps, when entered 
in an album furnished free for that purpose, may 
be redeemed for cash at any post office, or accepted 
in multiples of $5 for deposit in a postal savings 
account at a postal depository office. Depositors 
are free to withdraw all or part of their savings 
at any time. There are 5,400 post offices, stations, 
and branches with facilities for postal savings, 
the total amount of savings being more than 
$699,000,000, equal to an average of about $500 
for each of the 1,397,000 depositors. 

Postal System (postal sistem), the branch 
of the civil service of a government which is 
charged with carrying and delivering the mails. 
It is certain that systems for conveying intelli- 
gence among individuals and between individuals 
and officials were maintained in times of remote 
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The U.S, Post Office in Washington, D.C., employs the "Mail Flo" system for conveying letters between sorting 
areas, providing an enormous increase in the speed of mail distribution. 


antiquity, but the first systematic institution hav- 
ing charge of dispatches was established by the 
Roman Empire, though the business transacted 
was wholly of a public character. The places at 
intervals along the roads of Rome, where couriers 
were stationed to bear dispatches, gave rise to the 
word posts, a term now generally applied in vari- 
ous ways by the several nations in connection 
with their postal systems. The Hanseatic League 
of European cities established the first extensive 
postal system of carrying letters and parcels as 
early as the 13th century. 

In 1639 the general court of Massachusetts 
established the first post office in America, in the 
house of Richard Fairbanks. Governor Lovelace 
established the first post road between New York 
and Boston in 1672, and the mail made a round 
trip each month, but in 1702 the round trips were 
changed to twice a month. King William and 
Queen Mary granted a patent to Thomas Neale, 
in 1692, whereby he was made postmaster general 
for the colonies. In the same year a general post 
office was established in Virginia, and the next 
year one was founded at Philadelphia. Parliament 
established a uniform postal system for all the 
colonies in 1710, and the Principal office in 
America was located at New York, but there 
were general post offices to receive and distribute 
mails for different points in other large cities. 
Benjamin Franklin was the first postmaster gen- 
eral to make the system a Success, receiving his 
appointment in 1753, but he was deprived of his 
office in 1774 for his attitude in the American 
conflict, 


In 1775 Congress adopted a plan for a colonial 


postal system, which had been devised by Wil- 
liam Goddard, and made Franklin the Postmaster 
General. Both the Articles of Confederation and 
the Constitution vested the power over postal 
affairs in Congress, and that body assumed full 
control of the mails under the new Federal 
government in 1789. Among the notable events 
in connection with the postal service of the U.S. 
are a postal treaty with England in 1846, the 
issuance of adhesive postage stamps in 1847, the 
introduction of stamped envelopes in 1853, the 
establishment of the registered-letter system in 
1855, the introduction of free delivery in 1863, 
the establishment of the money-order system in 
1864, the introduction of postal cards in 1873, the 
establishment of a special delivery system in 1885, 
the introduction of the two-cent reply postal card 
in 1892, and the revision of the postal money 
orders in 1900, 1905, 1951, and 1962. 

Other important developments include the es- 
tablishment of rural free delivery service in 1896, 
the establishment of the postal savings system in 
1911, the establishment of the parcel post (long 
popular in Canada) in 1913, the inauguration of 
air mail (q.v.) service in 1918, the establishment 
of the cost-ascertainment system (by which reve- 
nue and cost of each class of mail and services is 
determined and proportionately allotted) in 1923, 
the introduction of special handling service in 
1925, the establishment of bulk third-class mail 
rates in 1928, the introducticn of air letter sheets 
in 1945, the establishment of domestic and inter- 
national air parcel post service in 1948, and the 
inauguration of the certified mail service in 1955- 

Under the free delivery system, carriers are em- 
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ployed by the government to deliver letters and 
other mail matter at the home or place of busi- 
ness indicated by the address. These carriers also 
collect the mail matter from boxes where it is 
deposited by the senders and convey it to the post 
offices. Originally free delivery systems were es- 
tablished only in cities having a population of 
50,000, but this was rapidly extended to smaller 
cities, and culminated in the Rural Free Delivery 
(R.F.D.) system. A general system of free delivery 
is maintained in cities and most rural districts. 

The growth and importance of the post office 
system of the U.S. may be noted from the fol- 
lowing table. 


NUMBER 
YEAR POST OFFICES REVENUE EXPENDITURES 
1790 5$ 37935 $ 32,140 
1800 903 280,804 213,994 
1810 2,300 551,864 495,969 
1820 4,500 1,111,927 1,160,926 
1830 8,450 1,850,583 1,932,708 
1840 13,468 45543522 4,718,236 
1850 — 18,417 5,499,985 5,212,953 
1860 28,498 8,518,067 14,874,601 
1870 — 38,492 18,879,537 23,998,838 
1880 42,989 33,315,479 36,542,804 
1890 62,401 60,882,098 66,259,548 
1900 76,688 102,353,579 107,740,268 
1930 49,063 705,485,098 803,667,219 
1940 44,025 766,948,627 807,629,180 
1950 41,464 1,677,486,967  2,222,949,000 
.1960 35,238 3,276,818,433  3,873,952,908 


In 1942 the postal delivery zone number sys- 
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tem of addressing mail was inaugurated. The 
various geographical areas of a city are assigned 
a postal zone number, thus simplifying and expe- 
diting the delivery of mail, especially in the larger 
cities. 

It is the intended policy of the government to 
make the postal system practically self-supporting, 
but expenditures have exceeded receipts much of 
the time. This is largely due to failure of postal 
rates to keep up with increasing wage and other 
cost levels. 

The rate of postage on letters depended upon 
distance in the early period of postal regulations, 
varying from 8 to 25 cents per letter, but in 1816 
the rates were set at from 6 to 25 cents. The rate 
on prepaid mail was fixed at 3 cents for all dis- 
tances under 3,000 m. in 1851, but if not prepaid, 
5 cents was collected on delivery. Congress passed 
a law in 1855 making the prepayment of postage 
compulsory, and a uniform rate of 3 cents for 
each half ounce or fraction thereof was estab- 
lished for all distances in 1863. The rate was 
reduced to 2 cents for each ounce or fraction 
thereof in 1885, and to 1 cent for drop letters, 
except in localities having free delivery, where 
the rate for drop letters remained at 2 cents. As 
a war measure, in 1917, letter postage was raised 
to 3 cents per ounce and postal card rates to 2 
cents each. These rates were reduced in 1920, but 
letter rates were again raised in 1932. During 
World War II, rate increases were again put into 
effect. The domestic first-class postage rate is 5 


AUTOMATION SPEEDS THE MAIL 
High-speed machines cancel letters faster than the eye can follow in the mechanized Post Office in Washington, 
D.C. Other newly developed equipment contributes to the efficiency of the U.S. Postal system, 
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cents for a letter (up to 1 oz.) and 4 cents for a 
postal card; air-mail 8 cents per oz. Domestic 
rates apply to the territorial possessions. 

All mailable matter is divided into four classes. 
First-class mail includes letters, postal cards, and 
all matter wholly or partly in writing, with cer- 
tain exceptions, as well as all matter sealed against 
inspection, Third-class matter includes books, cir- 
culars, and other matter wholly in print, proof 
sheets, corrected proof sheets, and manuscript 
copy accompanying same, merchandise, and all 
other mailable matter not included in the first 
and second classes, up to, and including, 16 
ounces in weight. Fourth-class matter. includes 
merchandise, books, printed matter, and all mail- 
able matter not in the first or second class, ex- 
ceeding 16 ounces in weight. The rates of postage 
on fourth-class matter are calculated by the pound, 
according to distance or zone, Postage on all mail 
matter must be prepaid. However, short-paid mail 
matter will be forwarded to destination, with the 
unpaid amount to be collected on delivery. Un- 
deliverable letters bearing the address of the 
sender will be returned. All other matter, includ- 
ing postal cards, will be returned only when the 
matter bears the request of the sender for return. 
Mailable matter of the second class comprises 
newspapers and other periodical publications 
which have been formally entered as second-class 
mail, and which bear a notice of such entry. Books 
(as such) are not admissible as second-class mail. 
When mailed by the publishers at the post offices 
of entry, second-class matter is subject to a grad- 
uated distance zone rate on the advertising por- 
tion, and a flat rate on the reading portion. All 
matter may be registered. by paying first-class 
postage, and registration fees. Any mail matter, 
failing of delivery, except circulars, advertise- 
ments, and other printed articles of no apparent 
value, is returned to the sender. The return is 
made direct to the sender if the matter bears 
upon the outside the name and address; other- 
wise it is sent to the dead-letter office, where it 
is opened and, if found to contain sufficient in- 
formation, sent to the proper party upon collec- 
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tion of a ro-cent dead mail fee. This is also true 
of parcels containing merchandise. If the owner 
is not found, they are sold at auction. 

There are four general means of transporting 
the mails between post offices. They are: air, 
highway, rail, and water service. The major high- 
way services are classified as star route (g.v.), 
mail messenger, and highway post office. Star 
route service is contract highway truck or vehicle 
service. Highway post office service provides for 
sorting of mail in bus-type vehicles in transit, 
Railroad services are classified as storage, which 
is movement of mail in carload and less than 
carload lots; and railway post office, which pro- 
vides for sortation of mail in transit in specially 
designed railroad cars. 

The post office system is under the direction of 
the Postmaster General, who is a member of the 
President's cabinet. Four classes of post offices are 
specified. The Deputy Postmaster General and 
five assistant postmasters general are appointed by 
the President. The salaries paid to postmasters 
filling Presidential post offices are graded accord- 
ing to the volume of business, while fourth-class 
postmasters are paid in proportion to the amount 
of business. Any attempt to interfere with the 
mails, or the commission of offenses relating to 
the post office business, such as embezzling, rob- 
bing, or destroying any mail matter, is punishable 
under Federal law. 

Postal Union (póstal un’yiin), an interna- 
tional agreement among almost all nations in 
regard to such postal matters as rates, services, 
etc. Originating at the Congress of Berne, Swit- 
zerland, in 1874, the idea culminated in the 
International Postal Convention of 1875. Since 
then, a congress has been held about every five 
years to discuss changes and developments. The 
Central Bureau of the Postal Union, located at 
Berne, is a clearing house for all necessary infor- 
mation, which is published in a monthly bulletin. 

Negotiations for enlarging the South American 
Postal Union, founded Feb. 2, 1911, into a Pan 
American Postal Union were entered into during 
the Universal Postal Congress held in Madrid, 
Spain, in 1920. The so-called Spanish-American 
Postal Convention was concluded at Madrid, 
Nov. 13, 1920. The first Pan American Postal 
Congress was held in Buenos Aires, Argentina, in 
1921, establishing the Pan American Postal Union. 
Spain was later admitted to the union, known as 
the Postal Union of the Americas and Spain; 
Canada (admitted still later), the U.S., and the 
Latin-American republics are the other members. 

This union was formed to extend, facilitate, 
and perfect the postal relations of the signatory 
countries; and to establish a solidarity of action 
in the congresses, conferences, and other meet- 
ings of the Universal Postal Union insofar as it 
concerns communications by mail. 
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Poster (poster) or PLACARD, a printed adver- 
tising bill which is posted on a wall or board. 
Such bills convey a message, commercial or artis- 
tic, political or religious, in a pictorial or verbal 
way. Simplicity and clarity of design are necessary 
to make them readable from a distance and un- 
derstandable at a mere glance. William Caxton’s 
first printed broadside (England, 1480), “adver- ; 
tising” a book, might be considered the “first” pe 1 
poster. With the development of printing and THIRD 
other means of mechanical reproduction, posters li LIBERTY LOAN 
came into general usage. Modern poster design : 
was begun in France at the end of the 19th cen- 
tury; French artists still lead poster art. Since 
posters are of transient use, there exists no special 
poster style, and poster designs follow the current 
trend in commercial and applied arts. For more 
illustrations see next page. 

Postimpressionism (póst-im-présh'ün-iz'm), 
in painting, term denoting the period and 
trend in art which was begun by Cézanne, Van 
Gogh, and Gauguin (qq.v.), in reaction against 
Impressionism (q.v.). While the Impressionists 
tried to depict things as realistically as they saw 
them, by means of color and light, the Postim- 
pressionists tried to solidify forms to certain struc- 
tures and patterns. Through these tendencies they 
originated the elements out of which developed AMERICAN POSTER, 1917 
later movements in art—e.g., Cubism, Construc- By Howard Chandler Christy 
tivism, Futurism. 

Postulate (póstá-lat). See Theorem. 
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Potash (pór'asA). See Potassium. 

Potassium (pó-tàssi-üm), a metallic element 
with an atomic weight of 39.096; its atomic num- 
ber is 19 and its symbol K ; its specific gravity 
is 0.96 and its melting point 63.6° C. (146* F.). 


1952 RED CROSS FUND 
AMERICAN POSTER, 1952 


By Joseph Binder, New York City 


TEES: 


È 


CEU 12 rir 
AS P Dol 


Courtesy Museum of Modern Art, N. Y. 


and Chinese News Service 
CHINESE POSTER, 1937 


Potassium was first prepared in 1807 by Sir 
Humphry Davy by electrolyzing potassium car- 
bonate (potash). It is a very reactive metal, burns 
readily in air, and reacts with water, forming 
potassium hydroxide, and releasing hydrogen, 
which catches fire. In the laboratory, potassium 
must be stored under petroleum naphtha, to keep 
it from being oxidized by the air. ; 

Metallic potassium has very little commercial 
importance, but its salts are indispensable as fer- 
tilizers, Potassium chloride and some other salts 
of potassium are found in Germany and France, 
and for use in the U.S. potassium salts are 
mined at Carlsbad, N.M., and smaller quanti- 
ties are obtained as a by-product of borax 
manufactured from the brines of Searles Lake, 
California. 

Potassium salts (often referred to as "pot- 
ash") are made up into fertilizers called mixed 
goods," and described by three numbers, such 
as 5-10-10, which refer to the percentages of 
the three essential ingredients, 5% N (nitro- 
gen, in the form of compounds), 10% P»Os 
(phosphoric acid, as phosphates), and 10% K2O 
(equivalent K20, or “potash,” content of potas- 
sium salts). 

The word potash should refer strictly to 
potassium carbonate or potassium hydroxide, 
but it is also used to express the equivalent 
K2O (potassium oxide) of any potassium 
salt. 
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Potato (v0-td’to), one of the most valuable 
food-producing plants. It is cultivated extensively 
throughout the Temperate Zone. The potato is 
native to the Andean region of South America, 
where it was cultivated by the Incas long before 
the discovery of America. Much uncertainty is 
attached to the early history of the potato in 
Europe and North America. It is not unlikely 
that Spanish sailors, on their return from Peru, 
brought back the first potatoes to Spain and 
Portugal. From Spain the potato was probably 
brought to Italy before the middle of the 16th 
century. Early in the following century, the 
potato spread to Austria, Germany, Switzerland, 
and France. According to one legend, Sir Francis 
Drake (g.v.) introduced the potato into Ireland 
around 1586. Another legend attributes the intro- 
duction of the potato to Sir Walter Raleigh (4.7.), 
who is supposed to have brought the plant from 
Quito, Ecuador, to Ireland. It is believed that 
potatoes were first planted in North America at 
Londonderry, N.H., in 1719. By the close of the 
18th century, its cultivation and use had spread 
over most of Europe and many countries of Asia. 
It is now a staple article of food among all classes, 
but because of its low cost and high food value, 
it has assumed a prominent place in the daily diet. 
The growth in popularity of the potato in the 
comparatively short period since it was first in- 
troduced into Europe may be seen from the out- 
put of potatoes in recent years. Excluding the 
U.S.S.R. and China, for which there are no figures 
available, the annual average total potato crop 
for the world exceeded 214,500,000 short tons in 
1957. 

The potato belongs to the same family as the 
nightshade, tobacco, and henbane. It is an annual 
plant with large, herbaceous stems, growing from 
1 to 3 ft. in height. The leaves are pinnate and 
the flowers are of a whitish, bluish, violet, or 
variegated color. Some species bear a globular 
fruit somewhat larger than a gooseberry, which 
contains a number of small seeds. The tubers are 
the valuable part of the plant and grow under- 
ground on slender leafless shoots or branches that 
differ in character from the true roots. The dif- 
ferent species of potatoes vary in form, size, color, 
quality, and time of ripening, and their size has 
been greatly increased by cultivation. The value 
of the tuber depends upon the starch and other 
food constituents stored in it. These are usually 
about 20%, of starch, 1% of ash, 3% of sugar, 
gum, albumen, casein, gluten, and kindred sub- 
stances, and about 767, of water. Each potato has 
a number of eyes, or leaf buds, and propagation 
is effected usually by planting pieces of the tubers, 
each piece containing one or more cyes. 

Early species of potatoes mature in about three 
months, but the tubers may be utilized for food 
under favorable conditions in about six weeks 
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after planting. Some varieties require a longer 
growing period, depending upon the soil and 
climate. The yield is from 25 to 300 bu. per 
acre, depending upon conditions of soil and cli- 
mate. Irrigated farms in the U.S. produce an 
average yield of about 220 bu. per acre, non- 
irrigated lands about 75. In world production, 
Russia was long the leading country, with Ger- 
many, Poland, France, and the U.S. following in 
that order. Total U.S. potato production and 
prices received by farmers have fluctuated over 
the past 30 years. Production has ranged between 
ca. 200,000,000 cwt. and 260,000,000 cwt. per year, 
while the average price received by farmers in 
1958, estimated at $1.28 per cwt., was only slightly 
higher than the 1936-40 average price of $1.14 
and much lower than the 1952 peak price of $3.25. 
In the meantime, yield per acre rose markedly, 
from ca. 65 cwt. in 1931-35 to 180 cwt. in 1958. 
Of the many hundred varieties, the most culti- 
vated are Irish Cobbler, Triumph, Green Moun- 
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tain, Russet Burbank, Russet Rural, Katahdin, 
Chippewa, White Rose, Sebago, and Red McLure. 

Potato, sweet, a climbing perennial plant 
cultivated extensively for its tuberous root, which 
is a wholesome and favorite article of food. The 
leaves are either cordate or lobed and are borne 
on slender, twining stems. The roots are large, 
with somewhat pointed ends, and of a reddish 
or yellowish color, and grow in clusters at a 
small depth below the surface. Sweet potatoes are 
propagated by setting the tubers out in the spring, 
and the rows are ridged in midsummer to facili- 
tate the development of the tuber-roots. The 
original home of the sweet potato is not known, 
but it is thought to be of tropical origin. Its cul- 
ture is comparatively modern, but it was culti- 
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vated earlier than the common potato, or Irish 
Potato, as a food plant. It is grown in North 
America as far north as southern Canada, The 
yield is best in a rich, sandy loam. The yam 
(4.v.) somewhat resembles the sweet potato. 

Potato Beetle (4477), potato nuc, or coro- 
RADO POTATO BEETLE, a small beetle (Leptinotarsa 
decemlineata) which feeds destructively on the 
leaves of the potato, eggplant, tomato, and other 
plants used as vegetables. First noticed in Colo- 
rado about 1820, it infested almost all of North 
America and Europe. Adult beetles are about 
% in. long, hemispherical, yellowish orange, with 
ten black stripes (whence decemlineata) on the 
hard wing covers over the back. The larvae are 
soft-bodied, humpbacked, reddish orange, with 
two rows of black spots along each side. Spraying 
or dusting leaves with lead or calcium arsenate 
is a recommended control measure. 

Potato Chips (chips), extremely thin slices 
of potato, fried crisp in deep fat. 

Potato Fly (fii), or roor MAGGOT, the larval 
form of a true fly (Hylemyia cilicrura), the adult 
of which resembles the common housefly. The 
maggots cat a wide variety of vegetable matter 
but prefer sprouting or damaged potatoes, A new 
generation may appear every three weeks, 

Potato Worm (wdrm), the caterpillar of a 
small, dark, speckled moth (Gnorimoschema 
operculella) of worldwide distribution, especially 
in warmer regions. When small it burrows in 
leaves of potato and tomato plants but later enters 
fruits and tubers. 

Pot-au-feu (pó-to-fd/), French, meaning pot 
on the fire, a stewlike dish consisting of meat, 
vegetables, and broth boiled together in a pot. 

Potemkin (pé-t2m’kin), cricort ALEKSAN- 
DROVICH, statesman, famous as a conspirator, born 
near Smolensk, Russia, in 1739; died Oct, 5, 1791. 
He began his career as an officer in the Horse 
Guards, and was prominent in the plot which 
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ousted Peter III in 1762. He fought in the 
Russo-Turkish War (1769), and was rewarded 
with the favor of Catherine II, who made him 
field marshal in 1784. Instrumental in shaping 
Russia’s European policies, he annexed the 
Crimea (1783), originated Russia’s Black Sea 
fleet, and built the arsenals of Kherson and Sevas- 
topol. During the second war against Turkey, in 
which he was commander in chief of Russian 
forces (1787-91), Catherine made him Prince of 
Tauris. However, much of his effectiveness in 
administration was due to an unscrupulous use 
of display without foundation in fact, a good ex- 
ample being his famous construction of false-front 
villages in 1787, to impress Catherine II with the 
success of his Crimean administration. 

Potidaea (poti-déa), an ancient city of 
Macedonia, situated on the isthmus between the 
Pallene peninsula and the Chalcidice district of 
Greck Macedonia. Founded in about 609 B.c., the 
city revolted from Athenian control in 432 B.C. 
and became one of the causes of the Second 
Peloponnesian War. It was later captured by the 
Athenians in 429 m.c. and (356 s.c.) by Philip 
of Macedon, who destroyed the city. It was rebuilt 
in 301 s.c. by Cassander, and named Cassandreia. 
Still inhabited, it has a population of about 1,000. 

Potiphar (po/ifür), in the Old Testament, 
the officer of Pharaoh to whom, according to 
Genesis 37:36, Joseph (q.v.) was sold. The wife 
of Potiphar tried in vain to seduce Joseph with 
her charms. 

Potomac (pó-tó'mak), a river of the Middle 
Atlantic states, which rises by two branches in 
the Allegheny Mts., in West Virginia, and after 
flowing some 400 m. enters Chesapeake Bay 
by an estuary. It forms the boundary between 
West Virginia and Maryland and between Vir- 
ginia and Maryland. The course to Cumberland, 
Md., is northeasterly; but east of Cumberland it 
makes a bold turn toward the southeast, passing. 
Harper's Ferry, Washington, and Alexandria. 
The estuary is 100 m. long and about 8 m. wide 
at its entrance into Chesapeake Bay. Tidewater 
reaches Washington, a distance of 125 m. from 
its mouth, and it is navigable for much of its 
course, Above Washington are several falls and 
rapids, which obstruct navigation. 

Potosí (p6-td-se’), a city of Bolivia, on the 
slope of Cerro de Potosí, about 50 m. s.w. of Sucre. 
The mountain has an elevation of 15,200 ft., and 
the city is situated on a sloping plain 13,250 
ft. above sea level. It was founded in 1545 in 
the midst of a productive gold and silver min- 
ing region and in 1611 had a population of 165- 
000. It is the seat of a university. More recently 
the mines have failed rapidly, chiefly because of 
a marked decrease in the value of silver, and 
much of the former city is desolate and in ruins. 
The surrounding country is unproductive aside 
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from its extensive mineral deposits, especially 
bismuth, and grazing lands. Mt. Cerro de Potosi 
is covered with snow perpetually, thus greatly 
modifying the climate, but there is an abundance 
of water for mining purposes. Population, ca. 
40,000. 

Potpourri (pó-póo-r?), a term derived from 
the French, variously applied to indicate a med- 
ley or hotchpotch, It is the name of a mixture of 
dried, sweet-smelling flower petals used to per- 
fume a room, which is placed in a vase covered 
with a perforated lid. The flowers used chiefly 
are violets, roses, and jasmines, but they are mixed 
with lavender, cloves, sandalwood, and musk. 
The term is used also to signify a kind of incense 
made of mixed gums and seeds, to describe a med- 
ley of musical airs, and to signify a literary pro- 
duction of parts brought together without a bond 
of connection. A mixture of meats and vegetables, 
such as a stew or potpie, is sometimes called 
potpourri. 

Potsdam (pótsdàm), a city of Germany, 16 
m. s.w. of Berlin. It was the second royal resi- 
dence of Prussia and Germany. It is situated on 
the Havel River and is connected with Berlin by 
trolley lines and railways. In the vicinity are a 
number of beautiful lakes and ranges of hills 
covered with forest trees, The surrounding coun- 
try has a fertile soil, producing cereals, fruits, and 
tobacco. Among the noted buildings are the royal 
palaces, of which Sans Souci, erected by Fred- 
erick II in 1745, is the most noteworthy, and 
numerous churches. The Garrison Church has a 
tower 4oo ft. high, and under its pulpit are the 
remains of Frederick William I and Frederick II. 
It has several beautiful public gardens and boule- 
vards, a public library, and several historic statues 
and monuments, Potsdam's manufactures are 
diverse. It was a fishing village until 1660, when 
Frederick William I made it a royal residence. 
The “Big Three" (the leaders of the U.S., Great 
Britain, and the U.S.S.R.) held a conference here 
in the summer of 1945, issuing the Declaration 
of Potsdam, demanding unconditional surrender 
from Japan (q.v.). Population, ca. 80,000. See also 
Berlin, 

Potstone (por’stén), an impure variety of 
soapstone, composed of a mixture of mica, talc, 
and chlorite. Though soft when quarried, it be- 
comes hardened by exposure to air, and is used to 
some extent in making household utensils, In an- 
cient times it was used chiefly for that purpose and 
its utility appears to have been widely known, 
since it is mentioned by Pliny and other ancient 
writers. Extensive deposits are found in Green- 
land, Austria, the Scandinavian Peninsula, and 
upper Egypt. 

Pottawatamies (pét-a-wot/a-miz) or POTA- 
waroMi, a North American Indian tribe of 
the western Alonquian-speaking group. It early 
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occupied the region now included in lower Michi- 
gan and upper Indiana and Illinois. The French 
established missions among these Indians at Green 
Bay, but they afterward joined Pontiac. They 
were hostile to the Americans during the Revo- 
lution, but concluded a peace treaty in 1795. In 
1812 they again aided the English, but in 1815 
ceded nearly all their territory, when many were 
assigned land in Missouri and Kansas, At present 
the tribe numbers about 1,750. 

Potter (pàfer), rur, painter, born at Enk- 
huisen, Holland, in 1625; died in Amsterdam, 
Jan. 15, 1654. His father, Pieter Potter, was a 
landscape painter, and under his direction he re- 
ceived early training in Amsterdam, at the same 
time making an intensive study of nature, He 
executed a number of famous paintings before he 
was 15, and in 1650 settled at The Hague. In 
1652 he returned to Amsterdam, engaged by the 
burgomaster to execute many important paint- 
ings. Constant work at the easel damaged his 
health, and he died at the early age of 29. 

Potter was outstanding as an animal painter; 
horses and cattle alike aroused his interest, and 
he rendered them with careful observation as 
though they were individual portraits of animals. 
His landscape background is fresh and direct 
in approach, all in clear and transparent colors, 
with a profusion of sunny light in most cases. 
He was, at his best in his smaller paintings and 
in his etchings. 

Potter's Field (pórérz féld), as mentioned 
in the New Testament (Matthew 27:7) “to bury 
strangers in," has become the popular name of 
public burial places for those who have no one 
to provide for their burial. 

Pottery (pótér-j), the art of manufacturing 
earthenware or porcelain by modeling any kind 
of clay when in a plastic condition and then 
hardening by fire. It is known as ceramic art 
(qwv.), or ceramics, especially when it relates to 
making vessels and utensils. 

Historica. This art was practiced from remote 
antiquity, the remains and monuments of many 
races giving it a standing among the industries 
pursued in prehistoric times. Both glazed brick 
and tiles have been found among the ruins of 
ancient Nineveh, and on the monuments of 
Thebes are views of potters at work, showing that 
earthenware entered prominently into household 
and public uses many centuries before the Chris- 
tian era, The Mosaic writings make mention of 
earthenware. In the Metropolitan Museum of Art, 
in New York, are fine specimens of pottery, in- 
cluding jars, vases, cups, lamps, and household 
utensils, brought by Gen, di Cesnola from 
Cyprus, where they were made by the ancient 
Phoenicians. It is thought that the Greeks learned 
the art of making pottery from the Egyptians and 
the Phoenicians, and that the Romans learned 
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it from the Greeks, Extensive potteries were main- 
tained at Athens, Samos, and Corinth, where most 
of the pottery of Grecian manufacture was made. 
The product from these potteries was of splendid 
design and ornamentation, specimens extant pos- 
sessing remarkable perfection. Many of the vases 
now made are patterned after the finest Grecian 
products. See also Terra Cotta; Vase Painting. 

The art was carried to Spain by the Arabs, who 
have credit for introducing the manufacture of 
glazed ware into Western Europe. Although the 
art of making this grade of ceramics was long 
thought to be of relatively modern origin, excava- 
tions in the ruins of Babvlon in the last century 
disproved this view, since many glazed products 
were found there, including glazed coffins, vases, 
and household utensils. The Arabs were the first 
to make the famous majolica ware on the island 
of Majorca (see Faience; Majolica). In the 14th 
century the art was introduced into Florence and 
several other Italian cities, whence the French 
learned it, but some essentials remained secret 
until Bernard Palissy (ca. 1510-89), a French 
potter, discovered the important features in- 
volved in making majolica and subsequently 
added many valuable improvements such as orna- 
menting the ware with pictures. 

Artistic pottery was introduced into Germany, 
Gaul, and Britain by the Romans, who made 
products from native clays, but rude wares had 
been made in these regions for centuries before, 
The Dutch developed a peculiar kind of pottery, 
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known as delft from its extensive manufacture at 
Delft, Holland. Delft wares are more solid and 
less beautiful than those produced by Eastern 
methods, but they became noted for their remark- 
able strength. The manufacture of pottery on a 
large scale in the U.S. is of comparatively recent 
date. However, there has been a constant growth 
in the annual domestic output. Production of 
pottery is a major industry in Los Angeles, Calif.; 
Steubenville, Ohio; Syracuse, N.Y.; and particu- 
larly in Trenton, N.J. 

Porcetain. The manufacture of porcelain has 
been an important industry among the Chinese 
and Japanese from a period antedating the Chris- 
tian era. They were making the finest grade of 
porcelain while the Greeks were still using terra- 
cotta vases, and their skill in the finer ceramic 
art dates fully 2,000 years earlier than that of the 
Europeans. King Teh-chin in the province of 
Kiangsi was for centuries the center of vast pot- 
teries, and it is known that excellent grades of 
porcelain were made there in the 6th century A.D. 
Many thousand porcelain furnaces were in use 
in that city in the 18th century, but the Taiping 
insurrection destroyed practically all the works. 
The varieties of Chinese porcelain are endless in 
form and decoration and comprise some of the 
most delicate and beautiful known. A 

The clay used in making porcelain is kaolin 
(q.v.); it was thought to exist only in China, 
but J. F. Böttger (4.v.) discovered (ca. 1700) 
deposits of it near Dresden, Saxony. He learned 
the secret of making porcelain while employed 
by the Elector of Saxony and a factory was es- 
tablished at Meissen, near Dresden, where the 
well-known Dresden porcelain is still made. In 
1720, a workman carried the secret to Vienna, 
which became a noted center of porcelain manu- 
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facture, and these two cities are still among the 
most extensive producers of these products in 
Europe. See Chinaware. 

Manuracrure. Many kinds of pottery are made, 
but all varieties are produced by molding the 
clay while in a moist condition into the forms 
desired, after which they are baked in an open 
fire. The molded forms are ornamented with pat- 
terns stamped into the clay before firing, but 
some of the grades are plain. Manufacturers mix 
various matters with the clays to make finer and 
more delicate pottery, or decorate it by paintings. 
Pottery is said to be soft when its surface is un- 
glazed and easily scratched by a piece of iron, 
and hard, when the iron has no effect on it. A 
common flowerpot belongs to the soft earthen- 
ware and a Sévres plate to the hard variety. Be- 
tween these two grades are many kinds of wares. 
Pottery is generally divided into earthenware, 
stoneware, and china or porcelain. Earthenware 
is soft and includes many varieties of products, 
but principally unglazed ware, as brick, terra cotta, 
and flowerpots; lustrous ware, or products baked 
and coated with a slight vitreous glaze, as the 
ancient Greek vases; glazed ware, embracing or- 
dinary clay ware with a lead glaze, as common 
household ware; and enameled wares, including 
ordinary clay ware with an opaque glaze, as Ital- 
ian majolica or Dutch delft. Stoneware is a kind 
of pottery characterized by hardness and infusi- 
bility, properties due to the silica in the clay form- 
ing the body. The two principal varieties are a 
kind which is generally colored or dark and usu- 
ally coated with a salt glaze, as a stoneware crock; 
and a kind which is light in color and coated with 
a vitreous glaze containing lead, as granite ware. 

Porcelain is the finest and most valuable grade 
of pottery and is characterized chiefly by hard- 
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ness. It is almost infusible, is somewhat translu- 
cent, and usually has an alkaline glaze. It is made 
of a body of clay containing silica, usually called 
kaolin. The principal classes include the Aard" por- 
celain, made of a body of kaolin and feldspar, as 
the porcelain known as Chinese, Berlin, and 
Sèvres; the soft porcelain, made of kaolin and 
calcium phosphate coated with a lead and boric 
acid glaze, as Worcester porcelain; and artificial 
porcelain, a kind resembling glass and made 
chiefly of alkaline salt and coated with a lead 
glaze, as the porcelain formerly made at Sèvres, 
France. 

MertHons, Pottery is made by the workman 
molding and turning the plastic clay on his wheel, 
a kind of turning lathe, and it is then taken to a 
room and partially dried under a high tempera- 
ture. After drying to what is called the green state, 
the product is again placed on the lathe for the 
purpose of giving it a truer shape and smooth- 
ness. However, this depends largely on the form 
of the articles, since the more complicated circular 
form must be pressed into molds of plaster of 
Paris and the work is done almost exclusively by 
hand. Practically the only machines used in mak- 
ing pottery are the mechanism for mixing clay 
and the turning wheel of the workman. The ar- 
ticles are ready for the kiln as soon as they are 
properly shaped and dried, and they are exposed 
to a high temperature about 40 hours. It is neces- 
sary for the kiln to cool very slowly, since rapid 
cooling causes the articles to warp or crack, They 
are glazed by immersing in a vitrified composi- 
tion and subjecting to heat a second time. Decora- 
tions are put on in various ways, in some cases 
by press printing and in others by hand. Paintings 
are put on earthenware with a brush, usually over 
the glaze (see also Glazing). 

Pottstown (pòt toun), a borough of Mont- 
gomery County, Pennsylvania, on the Schuylkill 
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River, 38 m. n.w. of Philadelphia, on the Penn- 
sylvania and the Reading R.R.'s. It is surrounded 
by an agricultural and mining district and is the 
center of large manufacturing enterprises, which 
include plastics, tires and tubes, fabricated steel, 
die castings, and machine products. Nearby is the 
Hopewell Village National Historic Site. Potts- 
town was laid out in 1752, when it was named 
Pottsgrove, and it was incorporated under its 
present name in 1815. Population, 1900, 13,696; 
in 1940, 20,194; in 1950, 22,589. 

Pottsville (p0t4vi/), county seat of Schuylkill 
County, Pennsylvania, on the Schuylkill River, 
35 m. N. of Reading. It is on the Lehigh Valley, 
Pennsylvania, and Reading R.R.'s. The major in- 
dustry is anthracite coal mining. The Molly 
Maguires, a lawless secret society of miners, met 
here until the organization was broken in 1877. 
The Schuylkill Undergraduate Center of Penn- 
sylvania State Coll. is located here. Among the 
manufacturing plants are railroad car repair 
shops, paper box factories, knitting mills, ma- 
chine shops, foundries, and shirt factories. First 
settled in 1780, Pottsville was laid out in 1818 
and incorporated in 1828. Population, 1900, 15, 
710; 1950, 23,640. 


Poughkeepsie (pó-kip's), county seat of 
Dutchess County, in southeastern New York, on 
the Hudson River, 75 m. N, of New York, N.Y. 
The city covers an area of 4.78 sq. m. and is 
200 ft. above sea level. It is served by the 
New York, New Haven and Hartford, and the 
New York Central R.R.’s. At Poughkeepsie, the 
river is crossed by a cantilever railroad bridge 
and the long suspension Mid-Hudson Highway 
Bridge. Poughkeepsie has a large commercial 
trade and many industries. The manufactures in- 
clude bags and baskets, business machines, chem- 
icals, clothing, cough drops, cream separators 
and milking machines, electronic devices, eleva- 
tors, printing, and metal goods. 

The Hudson River State Hospital for the In- 
sane is situated here, as is Vassar Coll. (q.v.), 
a women's college. Landmarks include the Glebe 
House (1767), the oldest house in Poughkeepsie, 
and Governor Clinton House (1783), now a state 
museum. 

Poughkeepsie was settled by the Dutch in 1687. 
It was the seat of the New York State legislature 
in 1778-95, was chartered as a village in 1799, and 
incorporated as a city in 1854. The name is de- 
rived from the Indian words “Uppuqui ipis ing,” 
meaning "the reed-covered lodge by the little 
water place." Population, 1950, 41,023. 

Poulsen (pou'sen), vatpemar, inventor and 
engineer, born Nov. 23, 1869, at Copenhagen, 
Denmark; died Aug. 6, 1942. He studied science 
at the Univ. of Copenhagen but left before gradu- 
ating to become assistant engineer with the Co- 


penhagen Telephone Co., where his specialty was 
radio telegraphy. In 1898 he invented the teleg- 
raphone, a device which made it possible to re- 
cord speech electromagnetically on a steel wire. 
He then retired from the telephone company to 
conduct his own research and in 1903 he discov- 
ered the so-called Poulsen arc, which made pos- 
sible the development of voice radio, although 
later a more efficient radio wave generator was 
invented. 

Poultry (pól'try), the term applied generally 
or collectively to domestic fowls. They are reared 
for their flesh, eggs, or feathers, as chickens, geese, 
turkeys, ducks, guineas, and pigeons. The com- 
mon chickens are the most important of the do- 
mesticated birds, since both their flesh and eggs 
are wholesome and favorite food. Such naturalists 
as Darwin ascribed the origin of the domesticated 
breeds of chickens to the Bankiva fowl. We learn 
from history and ancient paintings that poultry 
culture is of great antiquity, both civilized and 
savage peoples engaging more or less successfully 
in rearing different classes of birds. By far the 
largest amount of poultry reared is bred by 
farmers and others who make its culture a profit- 
able adjunct to other enterprises, but in some lo- 
calities special poultry farms are maintained. In 
many parts of the world poultry keeping is the 
leading pursuit of the peasant, and in many places 
extensive yards may be seen for the confinement 
of chickens, while in others herders are employed 
to watch over vast flocks of geese and ducks. The 
total annual production of poultry and eggs in the 
U.S. had a gross value in 1945 of about $3,000,- 
000,000. The eggs of chickens comprise the most 
important poultry product sold in the market, but 
the eggs of geese, ducks, and guineas are mar- 
keted to a limited extent. As a rule, chickens and 
turkeys are reared for their flesh and eggs; geese 
and ducks, for their flesh and feathers; pigeons, 
for their flesh; and guineas, for their flesh and 
eggs, or for ornament in the barnyard. 

In propagating poultry it is necessary to take 
into account the objects desired, especially in 
chickens, since the varieties best adapted for flesh 
are as a rule inclined to lay only a limited num- 
ber of eggs, while the prolific layers are often 
poorly fleshed. For mixed farming it is usually 
desirable that the size be medium, combining both 
flesh and egg-producing qualities. It is necessary 
to provide clean and well-ventilated houses pro- 
vided with ample sunlight. 

Small flocks of poultry may be fed kitchen and 
garden wastes supplemented by commercial fceds. 
The farm chicken flock allowed to range widely 
will secure as much as one-fifth of its feed from 
grasses, legumes, weed seeds, insects, and waste 
grains and other materials in the barnyard. Sim- 
ple diets consisting of home grown grains and 
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skim-milk supplemented with oil meals, packing 
house byproducts and limestone are adeguate for 
such flocks. 

Confined flocks and large flocks with limited 
range require carefully formulated supplements, 
in addition to grain, containing adequate amounts 
of vitamins, proteins, and minerals. These supple- 
ments usually contain dehydrated alfalfa, soybean 
oil meal, meat meal, fish meal, mill feeds, salt, 
limestone, manganese, distillery byproducts, and 
other vitamin-rich feedstuffs in proportions 
known to supply the nutritive requirements of 
the various classes of poultry. 

Geese can obtain most of their food during the 
growing season from pasture. 

Ducks spend much time in bathing and search- 
ing for food at the bottom of shallow water. 

The eggs of chickens require three weeks for 
incubation, while those of turkeys, geese, and 
ducks require four weeks. Machines have been 
constructed for artificial incubation, the warmth 
necessary being provided by lamps or by an elec- 
tric current. Many advantages result from the use 
of incubators, particularly the benefits derived 
from the ability to secure broods at any season 
of the year, and to obtain any number of young 
at a brood. 

Pound (pound), a unit of weight; which is 
used as a standard in several countries for the 
measurement of any commodity bought and sold 
by weight. However, the denominations differ 
somewhat, The pound troy is equal to 12, and the 
pound avoirdupois to 16 ounces. The pound £roy 
has 5,760 grains, the standard being obtained by 
weighing a cubic inch of distilled water at 62° F., 
the barometer being 30 in., which then weighs 
252.458 grains troy. The avoirdupois pound is 
equal to 7,000 troy grains; hence the troy pound 
is to the avoirdupois as 144 to 175. 

The pound is of English origin and was de- 
rived from the weight of 7,680 grains of wheat 
taken from the middle of the ears and well dried, 
for which reason grains form the lowest fractional 
part of a pound. This «continued to be the stand- 
ard pound from William the Conqueror to Henry 
VIII, but in the reign of the latter the avoirdu- 
pois pound of 7,000 grains came into use. Since 
the time of Elizabeth it has been the standard in 
England, whence it was brought to America and 
is now used in Canada and the U.S. The principal 
English coin of account is called pound, or pound 
sterling, and corresponds to the coin of circulation 
known as sovereign. It is divided into 20 shillings, 
or 240 pence, and weighs 123.27+ troy grains. 
The name was derived from the fact that one 
pound of silver was formerly coined into 240 
silver pence, but now 40 pounds of gold are 
coined into 1,869 sovereigns. The sign of the 
pound is £. Sce also Coin. 

Pound, sik ALFRED DUDLEY PICKMAN ROGERS, 
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naval officer, born Aug. 29, 1877; died Oct. 21, 
1943. Entering the British naval service in his 
youth, Sir Dudley Pound participated in the Bat- 
tle of Jutland (1916) as commander of the Colos- 
sus, becoming one of the heroes of World War I. 
He was made admiral of the fleet in 1939. Com- 
mander in chief of naval operations in the Medi- 
terranean (1936-39), he was first sea lord and 
chief of naval staff when he died. 

Pound, Ezra Loomis, poet, literary critic, born 
in Hailey, Ida., Oct. 30, 1885. He was educated 
at Hamilton Coll. and the Univ. of Pennsylvania. 
A pre-World War I expatriate, Pound lived in 
London (1908-20) and Paris (1920-24) before 
settling in Rapallo, Italy, where he stayed until 
captured by the Allies after World War II. 
Brought to the U.S. to stand trial on treason 
charges arising from his anti-American radio 
broadcasts from Italy, he was judged insane and 
confined to a hospital (1946-58). Released, the 
charges dismissed, he returned to Italy, 

Always a controversial figure, Pound was, 
nevertheless, recognized as a major literary figure 
in the interwar period. He exercised considerable 
influence on such authors as T. S. Eliot and 
Ernest Hemingway. He was a leading Imagist 
(q.v.) and important in later poetry movements. 
His own work was varied, ranging from transla- 
tions of the poetry of the troubadours and of 
Chinese and Japanese plays and poems to minor 
tracts on economics. His poetry included "Ri- 
postes" (1912), "Lustra" (1916), and "Personae" 
(1926), the last-a reprint of two earlier volumes. 
His many prose works included "Culture" (1938) 
and “Confucian Analects” (1951). Most noted, 
however, particularly for their experiments in 
verse form, were his “Cantos,” the earliest of 
them published in 1919. By 1955; 93 of a planned 
100 cantos had been published; the completed 
work was to be similar to Dante's "Divine 
Comedy" in structure. For the 1948 “Pisan 
Cantos," Pound received the Bollingen Prize for 
Poetry, which caused much discussion. 

Poundal (poun'dal). Sce Force. 

Pour le Mérite (poor le ma-rét’), French ex- 
pression meaning “for merit." It was the name 
chosen for an order founded by Frederick the 
Great (1712-86) of Prussia, and continued until 
1919. It was later revived in Hitler Germany. 

Poussin (pd0-sin’), Nicolas, painter, born at 
Villers, France, in 1594; died Nov. 19, 1665. He 
went to Paris in 1612 to study painting. Later he 
studied at Rome, where he developed, together 
with Claude Lorrain (q.v.), a distinct style ‘of 
historical and landscape painting, the so-called 
"heroic" landscape. Nature, with ruins reminis- 
cent of antiquity, was the background for lively 
mythological scenes. He traveled and painted in 
France, but at the age of 30 decided to leave 
France permanently, and settled in Rome. After 
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severe financial struggles, he came in contact with 
Cardinal Barberini, who gave him many orders 
for pictures. While in Rome he painted “The 
Capture of Jerusalem” and “The Death of Ger- 
manicus.” This patronage brought him good for- 
tune. He was not only commissioned by Cardinal 
Richelieu, but he did some work in Paris for 
the king himself. His paintings are owned by 
many famous museums and some of them have 
become well known through engravings done 
from them. 

Powderly (powderi), TERENCE VINCENT, 
labor organizer, born in Carbondale, Pa., Jan, 22, 
1849; died June 24, 1924. He became a switchman 
on the Delaware & Hudson R.R. at the age of 12 
and engaged as a laborer in the machine shops 
at Scranton when 19. He was elected as a labor 
candidate to the office of mayor of that city in 
1877 and was re-elected in 1878. In 1879 he be- 
came general master workman of the Knights of 
Labor, a position he held until 1893, when he was 
succeeded by James R. Sovereign. President Mc- 
Kinley appointed him commissioner general of 
immigration in 1897. Powderly wrote several 
treatises on the labor question and contributed ex- 
tensively to the Arena and the North American 
Review. 

Powell (pou'él), youn westey, geologist, born 
in Mt. Morris, N.Y., Mar. 24, 1834; died Sept. 
23, 1902. He studied at Oberlin Coll. and entered 
the Federal service at the beginning of the Civil 
War. For valued service he was promoted to the 
rank of lieutenant colonel and at the Battle of 
Shiloh lost his right arm. In 1865 he became pro- 
fessor of geology in the Iowa Wesleyan Univ. 
and later in the Illinois Normal Univ., at Bloom- 
ington, Ill. He was engaged by the Smithsonian 
Institution, in 1867, to conduct geographical and 
geological surveys in the Rocky Mt. region and 
later explored the Grand Canyon of the Colorado 
River, He later became director of the Bureau of 
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Ethnology, which was established by the govern- 
ment, and in 1881 succeeded Clarence King as 
director of the U.S. survey. He resigned the lat- 
ter position in 1894 owing to delicate health, but 
retained the directorship of the Bureau of Ethnol- 
ogy. His writings include: “Report on the Arid 
Region of the U.S.” “Contributions to North 
American Ethnology,” and “Introduction to the 
Study of Indian Languages.” 

Powell, tHomas reED, lawyer and educator, 
born in Richford, Vt, April 29, 1880; died in 
Boston, Mass, Aug. 16, 1955. After he was 
graduated from the Univ. of Vermont, he took 
his law degree at Harvard Univ. in 1904 and in 
the same year was admitted to the bar. A lecturer 
and teacher at several institutions, he taught at 
Columbia Univ. (1910-25) and then at Harvard 
Law School, becoming professor emeritus in 
1949. He was a contributor to scholarly maga- 
zines and, among other books, published "Sepa- 
ration of Powers" (1913). 

Power (pow'er), in mathematics, the number 
of times a factor is multiplied by itself. Thus, the 
second power of 2 is 2X2—4; the third power, 
2X2X2=8. The former is the square and the lat- 
ter is the cube of 2, The degree of the power, or 
the number of times the given quantity is taken 
as a factor, is expressed by a number called the 
exponent, which is written above and at the right 
of the quantity. /nvolution is the process of find- 
ing the power of a number. 

Power of Attorney (poder of àtár'ni), a 
written instrument in which the signer authorizes 
another to act for him as agent or attorney. Such 
instruments are either special or general; the 
former limits the holder to a certain act or acts, 
while the latter confers authority without limita- 
tion. 

Power, Transmission oF. See Dam; Electricity; 
Hydraulics, , 

Powers (pow'érz), nmam, sculptor, born in 
Woodstock, Vt., July 29, 1805; died June 27, 1873. 
He went to Washington in 1834, where he was 
engaged to execute busts of the President and 
several prominent persons. His success enabled 
him to go to Florence, Italy, in 1837, where he 
devoted the remainder of his life to art. He is 
noted chiefly for his excellent busts of American 
statesmen. His statue of “Eve,” completed in 1838, 
was admired by Thorwaldsen, and the following 
year he attained a world-wide reputation by his 
celebrated "Greek Slave." Other works of renown 
include: "The Fisher Boy," "The Last of His 
Tribe,” “Proserpine,” and “America.” a 

Powers, THe creat, the name employed in 
modern diplomacy to designate the most power- 
ful nations. In general the term is applied to 
those nations possessing great military and polit- 
ical strength, and therefore capable of pursuing 
diplomatically independent roles. At the outbreak 
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of World War II, the great powers included the 
U.S., Great Britain, the Soviet Union, France, 
China, Germany, Italy, and Japan. As a result of 
the defeat of Germany, Italy, and Japan, these 
nations have Jost much of their prewar stature. 
See Axis Powers; Entente; Entente Cordiale. 

Powhatan (pou-hatan'), chief of the Pow- 
hatan Confederacy, born about 1550; died in 
1618. His real name was Wahunsonacook, but 
he was called Powhatan from the name of his 
tribe. He was a man of much native talent and 
through military successes he became the sachem 
of 30 tribes, which numbered about 8,000 persons. 
The region occupied by these tribes extended 
from the James to the Patuxent Rivers. John Smith 
visited him in 1609, and he accepted a gilded 
crown brought from Europe. Later he began to 
look upon the advent of the white man with 
displeasure and prepared to attack the English 
by night, but was foiled by the watchfulness of 
his daughter, Pocahóntas. At one time he held 
Smith as a prisoner and condemned him to death, 
but through the plea of the chief's daughter his 
life was spared. He continued hostile to the Eng- 
lish until the marriage of Pocahontas with Rolfe, 
when he became their firm friend. 

Poynter (poin’tér), SIR EDWARD JOHN, British 
artist, born in Paris, France, Mar. 20, 1836; died 
July 26, 1919. He studied at Westminster School 
and Brighton Coll. and while in Madeira for his 
health, in the winter of 1852-53, developed a taste 
for painting, The following year he studied at 
Rome and in 1856 at Paris. His first exhibits at 
the British Institution were made in 1859 and in 
1869 he became an associate of the Academy. Dur- 
ing the interim he devoted much time to the study 
of Egyptian art and prepared illustrations for 
Once a Week and for Dalziel’s “Ilustrated 
Bible.” He became professor of art in the Lon- 
don Univ. Coll. in 1871 and was made a full 
academician in 1876. In 1896 he succeeded Fred- 
erick Leighton as president of the Royal Acad. 
and was knighted. 

Poznań (póz'nün-y), capital city of Poznan, 
province of Poland since 1919. Situated on a 
broad, sandy plain through which the Warta 
River flows, the city lies 180 m. w. of Warsaw, 
150 m. x. of Berlin. Half German, half Polish in 
population before World War I, its German citi- 
zens largely returned to Germany after the estab- 
lishment of the Polish republic. Before World 
War 1I, the German population constituted about 
five per cent. Railroads radiating from Poznań 
connect the city with Warsaw, Berlin, Breslau, 
and Torun. The seat of the oldest Polish bishop- 
ric, which was founded in the roth century, Poz- 
narí contains 15 Roman Catholic churches, as well 
as the tombs of the first two rulers of Poland, the 
large Raczynski and Wielkopolska libraries, two 
museums and the Univ. of Poznan. The agricul- 
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tural products of the province are brought to Poz- 
nati for such processing as distilling, brewing and 
sugar milling. Farming machinery is manufac- 
tured, and an assembling plant for locomotives 
has been established. Trade is brisk, by rail and 
water, in corn, cattle, wool, wood, and potatoes. 
One of the oldest Polish cities, Poznan was the 
residence of the first Polish king, Boleslaw the 
Brave. Damaged by fire in 1536 and 1590, Poznań 
was rebuilt in Renaissance style, It was occupied 
by the Germans during World War II. Popula- 
tion, ca. 270,000. 

Pozzuoli (pét-sd0-0'lé), a city of Italy, an- 
ciently called Puteoli, situated on the Bay of 
Naples, about 7 m. w. of Naples. It is of interest 
because of its ancient importance, when it con- 
tained the Temple of Augustus and an amphi- 
theater with a seating capacity of 30,000 persons. 
The temple has been converted into a cathedral 
and the amphitheater, famous because of its gladi- 
atorial fights under Nero, is in ruins and partly 
submerged in the sca. Among the other buildings 
of historic interest is the Temple of Serapis, an 
Egyptian god. This structure had a portico of 24 
pillars, 13 of which remain. It had several other 
temples of interest, the harbor of Puteoli, and 
numerous baths and tombs. Hannibal made an 
unsuccessful assault upon the city in 214 8.c., and 
toward the latter part of the republic it was the 
principal port of Rome. A railway connects Poz- 
zuoli with Naples. Population, ca. 24,000. 

Prado (prü'dó), Spanish National Museum, 
located at Madrid, and one of the most famous 
in Europe. The palace, which houses paintings by 
such masters as Titian, Tintoretto, Velasquez, and 
Goya, and famous sculptures of all periods, was 
begun in the second half of the 18th century 
as a museum of natural history. In its present form 
it was completed in the early 19th century. 

Praetor (pré'tór), the official title of the con- 
suls at Rome. In 367 wc. the consulship was 
thrown open to the plebeians, and the patricians 
stipulated that a patrician magistrate should be 
appointed to act as supreme judge in the civil 
courts. His official title was praetor. The praetor- 
ship was opened to the plebeians in 336 s.c. Be- 
cause of the large number of foreigners residing 
in Rome, it was found advisable to appoint a sec- 
ond praetor about 245 B.C., whose duty was to de- 
cide suits between aliens or between aliens and 
citizens. In 227 s.c., the number was increased to 
four, the two additional praetors being elected to 
act as governors of provinces in Sicily and Sar- 
dinia, The number was increased to eight by 
Sulla, to 1o by Julius Caesar, and still later to 16. 
These officers were elected by the people, and, 
after holding their offices for one year, they were 
sent out by lot as governors of provinces, when 
they were known as propraetors. 

Praetorian Guard (pré-tó'ri-an. gird), the 
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bodyguard of the Roman emperors, which was 
organized by Augustus to take the place of the 
old bodyguard attached to the person of the com- 
mander-in-chief of the Roman army, such as at- 
tended Scipio Africanus. Emperor Augustus 
formed 9 or 10 cohorts, which consisted of 1,000 
men each, and included both infantry and cavalry. 
Only three of these were kept at Rome, while the 
others were stationed in different cities of the em- 
pire. The nine cohorts were centered at Rome by 
Tiberius, and Vitellius successively increased their 
number until 16 cohorts were organized. The prae- 
torians held office for from 10 to 16 years, and 
their power became so great that they were able 
to raise and depose emperors at their will. Their 
high-handed sale of the throne to Didius Julianus, 
in 193 A.D., caused Septimius Severus to reorganize 
them by replacing their number with the most 
trustworthy veterans serving on the frontier. Con- 
stantine the Great finally dispersed them in 312. 

Pragmatic Sanction (prag-màtik sank’- 
shiin), a term applied to a rescript issued by the 
head of a monarchy under the advice of his coun- 
cil to some order or body of people in relation 
to affairs of the state or the church. It was the 
custom of the princes of the Byzantine Empire 
to issue rescripts as declarations of law to individ- 
uals, but the solemn decrees issued by the sover- 
eign became known as the pragmatic sanction. 
Since then it has been applied to solemn decrees 
issued in various countries. The most noteworthy 
include that of St. Louis in 1269, which contains 
articles against the assumptions of the Papacy; 
that of Charles VII of France, in 1438, embody- 
ing the most important decisions of the council 
of Basel; that of 1439, giving the house of Aus- 
tria control of the empire of Germany; that of 
Emperor Charles VI, in 1713, which finally passed 
the sovereign authority to his daughter, Maria 
Theresa; and that of Charles III of Spain, in 1759, 
granting the throne of the two Sicilies to his third 
son and his descendants. 

Pragmatism (prag má-tizm), a term used in 
philosophy to define a theory developed by 
Charles S. Peirce (1839-1914) and William James 
(1842-1910). It is characterized by the following 
concept (as first defined by Peirce): The truth 
of an idea should be evaluated by considering 
the practical consequences of this idea; the total 
amount of these consequences represents the true 
meaning of an idea. William James expanded this 
basic theory, stating that "the end of man is ac- 
tion." In other words, a knowledge or truth can 
be measured by actions resulting from it, 

Peirce based his thinking on mathematical and 
logical methods, while James always deduced his 
from respective practical consequences. The latter 
even expounded the theory that if there are no 
practical differences between two alternatives, 
both meanings are practically the same and all 
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discussion about the difference would be super- 
fluous. In all his writings James stresses the in- 
trinsic importance of practical consequences; thus 
he emphasizes, for instance, that each individual 
reality is exactly what it is "known as." By this 
means, however, he almost denies completely the 
whole history of philosophy, since the main prob- 
lem of most other philosophers has been to find 
the answer to what is behind reality. 

This weight given to practice and practical con- 
sequences has been the reason for the tremendous 
popularity of this theory in America. Its founders, 
Peirce, James, and later John Dewey, have had 
great influence not only on philosophy in the 
narrow sense of the word but also on religious 
development and education in this country. Dif- 
ferences between the individual shades of pragma- 
tism as developed by these three thinkers and by 
the younger Italian, Giovanni Papini, are shown, 
for instance, in their varying concepts of God. 
James states that if the hypothesis of God satisfies 
the individual it is true, an opinion which is not 
shared by Dewey. The claim that the pragmatic 
method of dealing with problems is the only truly 
scientific method can be explained historically 
only by the fact that when pragmatism was de- 
veloped materialistic and empiricistic ideas domi- 
nated scientific thinking. 

Prague (pág), the capital and the largest city 
of Czechoslovakia. It is on the Moldau, 152 m. 
n.w. of Vienna. The St. Vitus Church, a Gothic 
structure of the 14th century containing the re- 
mains of seven kings or emperors of Germany, 
the Hussite Church, with the grave of Tycho 
Brahe, the Roman Catholic cathedral, the Byzan- 
tine Church of St. George, the Theresa Institution 
for Ladies, the vast Czerni Palace, and several 
governmental buildings are notable features. It 
has fine public schools and hospitals, several char- 
itable institutions, a royal library, and numerous 
public parks and gardens. The Univ. of Prague 
is one of the most noted educational centers of 
Europe. 

Prague is centrally located on several railroads 
and is the seat of a large jobbing trade. Among 
the manufactures are cotton textiles, silk and 
woolen goods, boots and shoes, beet sugar, liquors, 
clothing, leather, scientific instruments, machin- 
ery, engines, hardware, and pottery. Prague was 
founded by Princess Libussa in 722. The great 
university attracted students from every part of 
Europe in the 14th century. 

The Hussites conquered it in 1424, but it suf- 
fered greatly in the Reformation. Frederick the 
Great of Prussia captured it in 1744, and in the 
Seven Years’ War it suffered or prospered accord- 
ing to the fortunes of battles. The Prussians occu- 
pied it in 1866, as the result of the Austro-Prussian 
War, which was terminated with the treaty signed 
here on Aug. 23, 1866. In 1918, it became the 
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center of political influence and the capital of 
Czechoslovakia. Prague was occupied by the Ger- 
mans in March 1939. As Allied forces fought for 
the liberation of Czechoslovakia early in 1945, the 
population of the city rose against the German 
forces of occupation and hastened the final col- 
lapse of the Nazi troops. Population, ca. 850,000. 

Prague, UNIVERSITY OF, an institution of 
higher learning in Prague, Czechoslovakia, Offi- 
cially named Charles Univ., it was the first in- 
stitution of its kind in Central Europe. Established 
as a German university in 1348, and comprising 
the four faculties of law, medicine, arts, and the- 
ology, a Bohemian section was added later, but 
closed when Bohemian influence declined. Reli- 
gious and political conflicts wrought many 
changes upon it in shaping the courses and caus- 
ing the attendance to fluctuate, In recent times re- 
ligious influences have lost much of their old im- 
portance. The Czech movement in the roth cen- 
tury brought about the re-establishment of the 
Bohemian section, which more recently outgrew 
in attendance the German department of the uni- 
versity. In 1939, Germany absorbed Czechoslo- 
vakia, and the Univ. of Prague once more came 
under German domination, resulting in the sup- 
pression of liberal education. After the liberation 
of Czechoslovakia from German occupation in 
1945, the German Univ. of Prague was suspended. 

Prairie (pra’ri), meaning meadow land, the 
name given by the early French settlers in Amer- 
ica to extensive tracts of land which were desti- 
tute of trees, Subsequently the term was applied 
quite generally to the vast region lying between 
Ohio and Michigan on the east and the Rocky 


Mts. on the west, extending northward into Can- 
ada. (See Plain.) The name applies locally only 
to fertile tracts which are entirely treeless, but, 
when speaking of prairie in the aggregate, con- 
siderable tracts of timber are necessarily included. 
The altitude of the great prairie region ranges 
from 100 to 2,000 ft. above sea level. At Cairo, 
Ill., and Keokuk, Ia., the altitude is about 400 ft, 
whence it gradually rises toward the north and 
northwest, giving the rivers a steady flow in all 
sections tributary to the Mississippi. The streams 
are bordered by belts of hardy and valuable tim- 
ber, though there is a perceptible decrease in for- 
est growth along the streams in some sections of 
Kansas, Nebraska, and the Dakotas, where por- 
tions of the surface are sandy and less productive 
than in other parts of these states. 

This great prairie region includes fully 400,000 
sq. m. It has a generally undulating surface and 
comprises one of the most valuable and produc- 
tive regions of the world. In northern Iowa, 
western Minnesota, and the eastern part of the 
Dakotas beautiful clear-water lakes are abundant. 
Prairie soil is composed mostly of a black vege- 
table mold and formerly many species of nutri- 
tious grasses were abundant, but now the region 
is covered by fields of cereals, meadows, orchards, 
and gardens. Though stones for building purposes 
are abundant in some sections, the soil is remark- 
ably clear and unobstructed for cultivation, and 
forms the most desirable extensive farming re- 
gion of North America. Formerly vast herds of 
deer, elk, buffalo, and other animals were abun- 
dant, furnishing a prolific hunting ground for the 
Indians, but all these primitive conditions have 
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given way to railroads, cities, and cultivated fields. 
Portions of the prairie region lying west of the 
tooth meridian are subject to an arid climate, and 
irrigation is resorted to for the purpose of supply- 
ing the necessary moisture. However, all parts 
are capable of supporting vast herds of cattle, 
horses, and sheep without cultivation or irrigation. 

Prairie Chicken (prdr'i chik’en). See Grouse. 

Prairie Dog (prdr'i dog), an animal native to 
the regions both east and west of the Rocky Mts., 
but most abundant on the High Plains, Prairie 
dogs are rodent mammals. They are allied to the 
marmot and prairie squirrel, but differ from the 
latter in having a more bulky body, a shorter 
tail, and a voice resembling the bark of a dog. 
They live in groups known as towns, or colonies. 
Their burrows are peculiar for having many com- 
partments and an elevated mound at the exit, 
the opening for passage being at the middle of 
the mound, Several sentinels are stationed at con- 
venient places and at the approach of danger give 
warning to those who happen to be some distance 
from the colony. They are in no wise dangerous, 
though in some localities they devour much vege- 
table growth, and the quickness with which they 
enter their burrows on the approach of danger 
makes it exceedingly difficult to kill them. It is a 
remarkable fact that rattlesnakes and burrowing 
owls are sometimes found in the same burrows 
with prairie dogs. 

Prairie du Chien (pra’ré du shën’), county 
seat of Crawford County, Wisconsin, 60 m. s. of 
La Crosse, It is situated on the Mississippi River, 
has communication by the Chicago, Milwaukee, 
St. Paul & Pacific and the Chicago, Burlington & 
Quincy R.R.’s, and is surrounded by a fertile 
farming country. The principal buildings include 
those of the county, the Sanitarium, St. Mary's 
Acad. for girls, Campion Acad. for boys, and 
several fine schools and churches, Meat packing, 
decorated metal products, commercial fertilizer, 
concrete products, sand and gravel, cabinets and 
store fixtures, tools, chemicals, stock foods, and 
sawmills are the leading industries. The city- 
owned Villa Louis, former home of Col. Hercules 
L. Dousman, and the City museum show the 
history of the region. The last was built on 
the site of three of the five forts in the city of 
Which the earliest was constructed in 1689. Fort 
Crawford II, partly restored by the Dr. William. 
Beaumont Foundation, was the location where 
Dr. Beaumont performed some of his experiments 
(1828-32) on Alexis St. Martin, which gave to 
man some of the first important facts on the diges- 
tive system (see Beaumont, William). Zachary 
Taylor (g.v.) once commanded this fort and Jef- 
ferson Davis (g.v.) was a lieutenant under him 
here during the Indian Wars. The discovery of 
the Mississippi River by Marquette and Joliet, 
June 19, 1673, took place just south of the city at 


the confluence of the Wisconsin River. The city 
was incorporated in 1872. Population, 1905, 3,179; 
in 1940, 4,622; in 1950, 5,392. 

Prairie Squirrel (pråri skwitr'el). See 
Gopher; Prairie Dog. 

Prairie Wolf (prári wálf), or covore, the 
Mexican name which was adopted in the Western 
US. It is a reddish-colored wolf, found from the 
Plains to the Pacific, and in Southern British Co- 
lumbia. The coyote is famous for its nocturnal 
yelping which resembles the barking of a dog; 
it feeds on squirrels, mice, and birds; and attacks 
poultry, sheep, and cattle. 

Pratt (prat), charles, merchant and philan- 
tropist, born in Watertown, Mass., Oct. 2, 1830; 
died in New York City, May 4, 1891. He entered 
business at an early age in New York City, where 
he made a fortune in the oil and paint trade, and 
was a principal stockholder of the Standard Oil 
Co. Among his notable gifts to education are en- 
dowments to the Brooklyn Adelphi Acad. with 
which Adelphi Coll. is now affiliated, and the 
Pratt Institute (4.v.) of the same city. 

Pratt, Enoch, philanthropist, born in North 
Middleboro, Mass., Sept. 10, 1808; died in Tivoli, 
Md., Sept. 17, 1896. He was educated at the 
Bridgewater Acad. and in 1825 began business in 
Boston, but removed to Baltimore in 1831. He 
Íounded an institution for colored children at 
Cheltenham by donating 750 acres of land. Sub- 
sequently he founded the Maryland School for 
the Deaf and Dumb at Frederick, and in 1867 
gave $30,000 to an academy in the town of his 
birth. In 1882 he founded the Pratt Library in 
Baltimore by donating $1,085,000. This library 
now has more than 40 branches, including about 
900,000 volumes. He made a bequest of $2,000,000 
to the Shepherd Asylum, with the proviso that the 
name be changed to the Shepherd and Enoch 
Pratt Hospital. 

Pratt Institute (prt in’sti-tat), a professional 
and technological school in Brooklyn, N.Y., 
founded by Charles Pratt in 1887, comprises four 
schools: art, home economics, engineering, and li- 
brary science. Three distinct types of courses are 
offered: (1) Degree courses leading to the bache- 
lor's degree; (2) certificate courses requiring from 
two to three years’ full-time attendance; (3) unit 
courses offered in the evening. An endowment ag- 
gregating $9,000,000 makes possible moderate tui- 
tion fees. Annual enrollment is about 5,000 stu- 
dents (ca. 2,900 men and ca. 2,100 women). 

Praxiteles (praksir'e-lez), one of the greatest 
sculptors of ancient Greece, who lived and worked 
at Athens about 350 s.c., born about 400 ».c. Lit- 
tle was known of him personally even in the 
time of Pliny (4.v.), but it is certain that he was 
one of the most eminent of Greek sculptors, and 
that he and Scopas (g.v.) were leading represen- 
tatives of the later Attic school. His works were 
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largely designed to display the beauty of Bacchic 
pleasures and the perfection of the human form, 
especially female figures. Among his most noted 
works were the statues of Aphrodite at Alexan- 
dria, Cnidus, and Rome, of which the one at 
Cnidus is the most celebrated, and proves Prax- 
iteles’ great mastery in dealing with the human 
body. Other works include the statues of Apollo, 
Eros, and Hermes carrying on his arm the infant 
Dionysus; the latter was discovered only in 1877 
—until then it was known only by literary docu- 
ments. Although the statue is no longer perfect— 
one arm is lost—the face shows the full beauty of 
that era. It is generally believed that Praxiteles 
marks an epoch in the history of Greece and its 
reflection in art, since his sculptures show a transi- 
tion from the heroic and reverential age preceding 
the Peloponnesian War to the more pleasurable 
forms of later times. 

Prayer (prár), Book or common, the prayer 
book in use in the Church of England. In its pres- 
ent form it developed from a combination of sev- 
eral Catholic daily offices and services. Written in 
English, it was introduced by Edward VI in 1549, 
and further Protestant elements were added 
shortly after. Through the following centuries it 
was repeatedly revised, leaning sometimes toward 
Catholicism, sometimes toward Protestantism. 

Praying Indians (pring in'dranz), term 
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applied to North American Indians who were 
converted to Christianity in early pioneer times 
and fought on the side of the English. 

Praying Wheel (pri'ing hwél), a device 
varying in form from a small drum or case to a 
great wheel containing a long strip of paper on 
which prayers or single sentences are written. 
Tibetan Lamaists utilize the praying wheel, 
turned by hand, wind or water, as a substitute 
for oral prayers. 

Preaching Friars (préch’ing fri'érz), or no- 
MINICANS, a monastic order founded in 1215 by 
Dominic de Guzman. The function of the order 
was first to preach and later to maintain a mis- 
sion. Dominicans are pledged to absolute pov- 
erty and are therefore sometimes known as one 
of the Beggar Orders. Due to the intellectual 
discipline required for preaching, some of the 
greatest of medieval thinkers, particularly scholas- 
tic theologians, were of this order, e.g., Albertus 
Magnus (g.v.) and Thomas Aquinas (q.v.). The 
Dominicans were among the Inquisitors of the 
Counter-Reformation. 

St. Dominic actually founded three orders: the 
Dominican monks, the Dominican nuns, and 
the so-called Third Order. The members of the 
last mentioned are allowed to live in the world, 
but they must observe certain vows. Many people 
belong to the Third Order without the knowl- 
edge of their neighbors until death, when they 
are buried in their cowls. 

Preble (préb’’/), epwanp, naval officer, born 
at Portland, Me., Aug. 15, 1761; died there Aug. 
21, 1807. He became a privateer in 1777 and 
was made a midshipman in 1779, but was cap- 
tured by the British soon after. However, he 
was released in a short time and served on the 
Winthrop until the close of the war. In 1782 
he distinguished himself by capturing a British 
brig off Castine, Me., and was appointed to com- 
mand the Essex, Later, in 1803, he commanded a 
squadron against Tripoli. After blockading the 
port of Tripoli, he bombarded the place re- 
peatedly, but was relieved by Commodore Bar- 
ron in 1804 and returned home. Congress pre- 
sented him with a gold medal and a vote of 
thanks for his service. 

Pre-Cambrian (pré-kam'bri-an), the largest, 
oldest division of geologic time. It includes all 
of the oldest rocks of the earth which are, in 
large part, unfossiliferous and highly contorted 
and distorted. The oldest rocks known are from 
Murmansk, Russia; their age, indicated by the 
radioactive minerals they contain, is nearly 2,000,- 
000,000 years. The youngest rocks of the Pre- 
Cambrian period are dated at about 500,000,000 
years, thus including the oldest three-fourths 
of all geologic time. 

Although it seems certain that there was abun- 
dant, if primitive, life in the Pre-Cambrian age, 
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direct evidence such as fossils is almost totally 
lacking. There are only two accepted fossil or- 
ganisms from the Pre-Cambrian, calcareous algae 
and trails and burrowings of wormlike animals. 
The large amount of graphite disseminated 
through much of Pre-Cambrian time, however, 
strongly suggests the existence of soft-bodied 
organisms that were not fossilized because they 
had no skeletons. 

The Pre-Cambrian rocks probably have world- 
wide distribution but are covered by later rocks 
throughout four-fifths of the continental land 
surfaces. Large arcas of Pre-Cambrian rocks are 
found on all the continents. Most of eastern 
and northern Canada is composed of these an- 
cient complex rocks; eastern Brazil and the Gui- 
ana region of South America and the Scandi- 
navian Peninsula in Europe are almost entirely 
Pre-Cambrian. Central Siberia, western Australia 
and eastern Africa all contain large areas of 
these old rocks. There are many other smaller 
outcrops throughout the world. 

Pre-Cambrian climatic conditions varied, and 
there is good evidence of at least one large ice 
age in this era. 

The large iron deposits in the U.S., Sweden, 
and Brazil are all contained in Pre-Cambrian 
rocks; 85 per cent of the iron produced by the 
U.S. comes from the Pre-Cambrian range of the 
Lake Superior region, and large amounts of cop- 
per are produced in the same vicinity. Sudbury, 
Ont., produces large amounts of nickel and co- 
balt; Ontario also yields enormous quantities 
of silver. One of the greatest sources of radium 
is the Pre-Cambrian strata at Great Bear Lake 
of northwest Canada; the Union of South Africa 
also produces large amounts of gold from these 
rocks, 

Precession (pré-sésh’iin), the slow motion 
of the axis of rotation of the earth which changes 
the intersection of the earth's equator with the 
plane of the ecliptic from east to west at the 
rate of 50.26” per year. It was discovered in 
125 c. by the Greek astronomer Hipparchus 
by comparing his observations of the seasons 
and the rise of the stars with those of his prede- 
cessors. Newton showed that it is caused by 
the gravitational effect of the moon and the sun 
on the equatorial bulge of the slightly oblate 
earth. Under its influence the axis of rotation 
of the earth describes a cone around the axis 
of the ecliptic in a period of 25,800 years. While 
the pole of the equator is now near Polaris, 
12,000 years hence it will be located near Vega 
in the constellation of Lyra, which star then 
will deserve the name of Pole star. Thus the 
visibility of the constellations changes in the 
course of time. 

Precious Stones (prEsh'its stonz), See Dia- 
monds; Lapidary Art; Stones, Precious. 
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Precordial Pain (pré-kór ja! pan), in medi- 
cine, pains in the precordia, the part of the 
chest which lies over the heart, sometimes caused 
by indigestion. 

Predestination (pré-dés-ri-na'shin), a theo- 
logical term meaning generally God's salvation 
of man. The idea of predestination is influenced 
by two fundamental Christian concepts, the one 
being that of the original sin (g.v.), condemn- 
ing man, and the other that of salvation and 
redemption of man by the grace of God, offered 
through the sacrifice of Christ. The opposite 
tendencies of these two concepts created the 
greatest theological difficulties and controversies 
from St. Augustine and Pelagius to Calvin (qq.v.), 
to mention only three of the theologians whose 
life work centered around this thought. The 
problem as such can be encountered in the writ- 
ings of the carly Greek philosophers, as well 
as in variants of Jewish thought, but we find 
it not less in Brahmanic, Buddhistic, and espe- 
cially Mohammedan philosophies. 

Briefly, the doctrine of predestination supposes 
that the eternal destiny of man is predetermined 
by God, an idea which was first presented by 
the Jewish prophets, Christian thought, how- 
ever, combines this idea with the concept of 
grace. There is a line from the apostle Paul to 
St. Augustine to Luther and Calvin, all of whom 
emphasize the predestined fate of man who can 
be helped only by grace. According to their 
teachings, God has chosen who will be saved 
and has decided from the beginning who is 
going to be condemned. In contrast to this idea, 
Pelagius (q.v.) believed that it is man’s own free 
will which forms his future destiny, although 
helped by God's grace. Thomas Aquinas (4.v.) 
was definitely nearer to St. Augustine than to 
Pelagius, as were the various reformers later on, 
although with slight variations among them- 
selves. The most conservative among them was 
Calvin, whose opinion was that man could not 
do anything to change his destiny. 

Actually, to bring into harmony the idea of 
predestination by God and the idea of the free 
human will still is the central problem of the 
believing Christian, one might even say of the 
believing monotheist. Generally, it may be said 
that after the Reformation in the 16th century 
the trend of Christian thought gradually em- 
phasized more and more man’s own responsibility. 

Pre-emption (pré-émp’shiin), the right of 
purchasing land before others, a privilege ac- 
corded by law to an actual settler upon public 
lands under certain conditions. The first pre- 
emption law was passed in the U.S. on Mar. 
3, 1801, and was designed to encourage coloniza- 
tion on the Miami River. A large number of 
special pre-emption acts were passed before 1830, 
but in that year the first law of a general char- 
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acter took effect. The general law of 1841, which 
was repealed in 1891, gave actual settlers a prior 
right of purchase in 160 acres of public land. 
It was necessary to file a declaratory statement 
within 3o days after making settlement, and 
a final receipt was issued on proof of settle- 
ment and cultivation within a year after the 
declaratory statement was made. The price was 
$1.25 per acre for lands outside the limits of 
railroad grants and within such limits, $2.50 
per acre. The right of pre-emption extended to 
all persons over 21 years of age, who were un- 
married or the heads of families, and those de- 
siring to do so could convert a pre-emption claim 
into a homestead. Under the pre-emption law 
title could be secured to public land within a 
shorter time than under the homestead act, but 
those taking advantage of the latter received 
title without making any payment for the land. 

Prefabrication — (pré-fab-ri-ka^shün), the 
name which has become popularly associated 
with the method of producing homes and their 
component parts through the application of mod- 
ern industrial techniques. Prefabrication means: 
To fabricate all the parts of a house or a bathroom. 
unit in a factory, so that construction consists 
merely of assembling and uniting the parts. 

A prefabricated home may be defined as 
one having floors, walls, ceilings, and roof com- 
posed of sections or panels which have been 
shop-fabricated prior to erection on the building 
foundation. This is in contrast to the conven- 
tionally built house constructed piece by piece 
at the site, Though many buildings have been 
constructed of panels fabricated at the site, the 
term prefabrication generally implies factory pro- 
duction and transportation to the site. 

The ready-cut house may be considered as the 
forerunner of the prefabricated house. These 
“mail-order” houses were sold all over the coun- 
try, especially during the 20-odd years prior 
to 1940. The wood framing, siding and other 
members were precut and marked for erection. 
Except for fabricated units such as doors and 
windows, the house was assembled piece by 
piece at the site. 

The typical prefabricated house of today first 
appeared on the market in the period 1935-40. 
Many experimental attempts have taken place 
since 1920, however. Out of the various trials, 
Corwin Willson's trailer house, Buckminster Ful- 
ler's Dymaxion house—which developed an igloo- 
like structure adapted from grain bins—and Mar- 
tin Wagner's steel igloo house may be mentioned. 
About a dozen established prefabricators were 
successfully distributing permanenttype attrac- 
tive homes just before World War II and had 
produced about 10,000 units up to that time. 

The infant industry grew to sizable stature 
during the war years. An estimated 200,000 or 
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more temporary housing units and a number 
of other war items were quickly manufactured 
by as many as 70 to 80 producers who became 
engaged either temporarily or permanently in 
prefabrication, The industry after the war em- 
braced a rapidly increasing number of prefabri- 
cating plants and now holds promise of becoming 
an important factor in the construction field. 
The typical prefabricated house of today is 
made up of panels of convenient size for han- 
dling, usually not less than 4 ft. wide. A wall 
panel may be solid or it may contain a door or 
window. Many prefabricators make room-size 
and wall-size panels. By this method, one side 
of a room or the whole side of a house including 
doors and windows can be factory-built as a 
single unit. Other houses offered are combina- 
tions of panelized, ready-cut and prefinished 
parts. Several manufacturers encourage prospec- 
tive home-owners to design their homes to suit 
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themselves, using as the basis a selection of stand- 
ardized panels, porches and garages. Most pro- 
ducers, however, offer several basic designs, pro- 
viding a rather extensive selection of exterior 
treatments. 

A few manufacturers sell houses which are 
prefabricated and completely assembled at the 
factory. The shipping width of such houses is 
necessarily limited so that they can be delivered 
by truck. However, two or more of these truck- 
able units may be fastened together at the build- 
ing site to form a home. 

In addition to these conventional-type prefab- 
ricated homes, there are prefabricated dwellings 
consisting of panels of aluminum, plastic mate- 
rials, and pre-cast concerete sections, which still 
are largely in experimental stages. These units 
have been referred to as the "industrialized" 
house. 

The manufacturer of prefabricated houses re- 
quires the use of substantially all of the materials 
found in conventional homes, but in different pro- 
portion. Because ease of handling is important, 
the lighter materials predominate, i. e., lumber, 
lumber products—especially plywood—and all 
kinds of building boards. The use of heavier 
materials such as brick usually is restricted to 
foundation walls and chimneys. Lightweight 
metals and lightweight concrete have been used 
to some extent, and new materials may be ex- 
pected to come into the picture as wartime de- 
velopments are converted to peacetime uses. 
Research to improve materials, combined with 
the fabrication and erection experience to be 
gained during the next few years, should re- 
sult in continued improvement of prefabrication 
techniques. 

In many cases prefabricators use jig tables on 
which they produce sections similar to conven- 
tionaltype construction. They lay out pre-cut 
lumber in a form and nail and/or glue plywood 
or other material on this framework. For wall 
sections, shingles or other exterior finish may 
be applied in the shop or in the field. Insu- 
lation material is generally built into the panel 
in the factory. 

Other prefabricators who have an assembly 
line production method, like an automobile fac- 
tory, often make another type of panel construc- 
tion called the "stressed-skin" principle. Sheets 
of plywood are permanently bonded with new 
adhesives in large presses to the framing, which 
gives great structural strength without the bulk 
of conventional methods. 

Quality standards for prefabricated homes are 
set forth in Commercial Standard CS125-45, 
which was formulated by Prefabricated Home 
Manufacturers’ Institute, trade association of the 
industry, in co-operation with the National Bu- 
reau of Standards, U.S. Dept. of Commerce. 
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The. standard is primarily one of performance 
rather than a specification type and leaves the 
choice of materials and methods to the ingenuity 
of the prefabricator. It covers strength of the 
component parts, requirements for foundations, 
chimneys, insulation, plumbing, heating and elec- 
trical work, It also includes general requirements 
for materials, erection, workmanship, and pro- 
tection of panels during transportation and erec- 
tion. 

Members of the trade association build their 
homes to conform with these standards and 
stand ready to issue a certificate of conformity 
to the home buyer which assures him of du- 
rable and lasting construction. 

Prefabricators have as their objective to make 
available better houses much faster and more 
economically than is possible by other building 
methods, They cite the following advantages 
of prefabrication: 

1. Prefabricated houses are completely engi- 
neered for maximum comfort, strength, and 
convenience, 

.2. Accuracy and high quality workmanship 
result from the use of efficient mechanical equip- 
ment under good factory working conditions. 

3. Mass production methods effect substantial 
economies all along the liné. The advantages 
occasioned by purchasing materials in large quan- 
tities directly from the producer and elimination 
of waste through employment of factory methods 
are reflected in lower cost to the purchaser. 

4. The speeding up of on-site operations pos- 
sible with prefabricated houses is of great ad- 
vantage to the builder. The house can be put 
under roof in a matter of hours, thus minimiz- 
ing the possibilities of exposure to unfavorable 
weather. 

Preferential Tariff (przf'ér-én'shal tár'if), a 
schedule of duties on imports which are es- 
tablished by an importing country so that cer- 
tain of the countries from whom goods are re- 
ceived are favored with lower taxes (on some 
or all commodities) than other countries. An 
example of a preferential tariff arrangement was 
that instituted by the British Empire in 1932 
for the purpose of binding together Great Britain 
and her dominions into a group with mutual 
trading advantages for the various participants. 
See also Customs Duties; Reciprocity; Tariff. 

Pregl (pra'g'l), Fritz, chemist, born Sept. 3, 
1869, at Laibach, Austria; died in Graz, Austria, 
Dec. 13, 1930. He received the degree of doctor 
of medicine at the Univ. of Graz in 1894, and 
then became assistant professor at the Physio- 
logical Institute there. He subsequently taught 
at the Medico-Chemical Institute at Graz and 
at the Univ. of Innsbruck, and in 1913 became 
director of the Medico-Chemical Institute at 
Graz. Pregl is notable for his discovery of chem- 
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ical microanalysis, for which he won the 1923 
Nobel Prize in chemistry. His method eventu- 
ally became so well developed that it was pos- 
sible to take little more than half a milligram 
of an organic substance and to analyze its com- 
position with perfect accuracy. In addition to 
inventing this method, Pregl was also respon- 
sible for developing many of the tools and de- 
vices necessary for handling and weighing such 
small amounts of material. He published “Quan- 
titative Organic Microanalysis" in 1917. 

Pregnancy (preg'nan-sy), in biology, the 
state of a female animal or human from the 
time of conception to the birth (4.v.) of the 
young. In humans, pregnancy covers about 280 
days. Typical early symptoms are morning nausea, 
and cessation of menstruation. The condition 
sometimes causes skin and kidney ailments. 

Pre-History (pre-histó-ry), a period in the 
development of the world and especially in the 
growth of the human species from its beginnings 
up to the stage of written history (about 5000 
».c.), and therefore sometimes called pre-literary 
history. Lacking written reports, students of 
the pre-historic period, which began for man 
about 1,000,000 years ago, base their reconstruc- 
tion on excavations of implements, weapons, evi- 
dences of cultural development, and fossil or 
skeleton remains (jaws, skulls, etc.). Periods of 
human development may be divided chronolog- 
ically as follows: 

From the Middle Pleistocene or Ice Age 
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Recent Neolith, Pleistocene Paleolith, and Miocene 
Eolith periods 
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have come the earliest remains resembling man. 
These include Pithecanthropus erectus (q.v.) or 
Java Man; Sinanthropus Pekinensis or Peking 
Man (4.v.); Homo Heidelbergiensis or Heidel- 
berg Man (q.v.); and Eoanthropus or Piltdown 
Man (q.v.). The Ice Age shows evidences of fire 
and stones, 

In the Late Pleistocene period came the Paleo- 
lithic or Old Stone Age, giving us the Neander- 
thal Man (q.v.), often considered the first true 
man, and Homo Rhodesiensis or Rhodesian Man 
(q.v.), and the use of stones, flints, fire, and 
caves, 

Highly ornamented and carefully buried skele- 
tons, such as the Grimaldi Man (q.v.), reveal the 
more advanced cultural development of the Late 
Paleolithic Period. Thereafter, traces of man be- 
come increasingly numerous, and his develop- 
ment may best be traced by reference to the ac 
companying cultural periods. These periods of 
the Late Paleolithic Age, for instance, include 
Aurignacian, Solutrean, Brno, Magdalenian, Tar- 
denoisean, and Asturian. The last phase of 
the Paleolithic (often called the Mesolithic), 
and the first sign of the Neolithic Period may 
be divided into the Maglemosean, Kitchen- 
Midden, and Campignian periods of cultural 
advancement, Up to the beginning of the 
Neolithic or New Stone Age, hunted animals 
rather than crops or plants served as food for 
mankind, 
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Since the large classifications of pre-history 
are usually based upon the type of implements 
employed, the preceding division as a whole is 
referred to as the Stone Age, including the Old 
Stone Age and the shorter but more progressive 
New Stone Age. Great cultural development 
was made during the latter period, character- 
ized by ground and polished tools, pottery, dwell. 
ings other than caves, and domestication of dogs, 
goats, sheep, and other animals. 

Still within the province of pre-history are 
the ages of metals (gold, silver, copper, bronze). 
During the Bronze Age, best known of these 
periods, metal largely replaced stone in orna- 
ments, such as bracelets, and in such weapons as 
swords, daggers, and spearheads. The last, and 
probably the most highly developed of the three 
large divisions, is known as the /ron Age, during 
which iron replaced bronze as the metal com- 
monly used for weapons, tools, and ornaments. 
During this period phonetic writing was in- 
vented, so that here pre-history begins to merge 
with the Age of History. See also Archacology; 
Man 

Premium Wage System (prémi-ám wij 
sis‘tem), a system of wage incentives in which 
the basic wage is supplemented by an additional 
payment depending upon quality or quantity of 
work done, or upon amount of time saved. Some 
companies distribute bonuses at the end of the 
year out of part of the profit. Special bonuses are 
sometimes given when an abnormal increase in 
the cost of living occurs. 

Prentice (prén'tis), cronon DENISON, journal- 
ist, born in Preston, Conn., Dec, 18, 1802; died 
in Louisville, Ky., Jan. 22, 1870. He was gradu- 
ated from Brown Univ. in 1823, studied law, 
and in 1829 was admitted to the bar. He became 
editor of the New England Review and in 1831 
of the Louisville Journal, which position he held 
until his death. His newspaper championed 
the Whig party and supported the Union cause 
throughout the Civil War. Prentice made his 
paper popular and influential by witty criticisms 
and able editorials. Among his published works 
is "Prenticeana, or Wit and Humor." The Louis- 
ville Journal was consolidated with the Courier 
after his death and is now known as the Cowrier- 
Journal. 

Prentiss (prén’tis), wwjAwiN. MAYWEXRKY, sol- 
dier, born at Belleville, Va., Nov. 23, 1819; died 
at Bethany, Mo., Feb. 8, 1901. At the age of 16 
years he accompanied bis parents to Missouri 
and later settled near Quincy, Ill. He served as 
a captain of volunteers during the Mexican War, 
distinguishing himself in several engagements, 
and at the beginning of the Civil War was com- 
missioned a colonel in the Federal army. In 1863 
he resigned from the army, having risen to the 
grade of major general. At Shiloh, he defended 
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a position assigned to him by Gen. Grant, refus- 
ing to relinquish it without special order, and 
was captured. After the war he was active in 
the Grand Army of the Republic. He was a 
member of the court-martial which tried and 
cashiered Gen. Fitz-John Porter (q.v.). 

P ion (prép-6-2ish’iin), in grammar, a 
part of speech which shows the relation between 
its object and some other word. In English the 
preposition generally precedes the noun which it 
governs, Grammarians usually agree that preposi- 
tions were originally either verbs or nouns, and 
generally class them with relational words, About 
40 prepositions are used in English, besides a 
number of participles that are employed as in- 
separable prepositions, such as bestir and be- 
speak. In Greek there are 18 prepositions and in 
Latin there are about 50. 

Pre-Raphaelitism | (pré-ráf'àcli-is'm), the 
designation applied to an organization of Eng- 
lish artists, whose members avowed preference 
for the great masters who lived before the time 
of Raphael and drew inspiration for their work 
from nature and the purity of Christian art 
rather than from following technical rules, This 
organization, originated in 1848, was designed 
to found a new school of artists who would 
make the study of nature their direct object. 
With Dante Gabriel Rossetti as their leader, 
his brother William Michael Rossetti, John 
E. Millais, William Holman Hunt, Freder- 
ick George Stephens, Charles Collinson, and 
Thomas Woolner formed the inital group. In 
the Free Exhibition, held in London in 1849, 
Rossetti exhibited his “Girlhood of the Virgin,” 
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Hunt presented “Rienzi,” and Millais brought 
forward his “Lorenzo and Isabella.” These works 
were highly complimented. In their art, they 
aimed at a pure, sincere interpretation, as la 
reaction against the pseudo-classic tendencies of 
their contemporaries, However, adverse criti- 
cism of the newly formed brotherhood arose, 
partly from the jealousy of contemporary painters. 
The discussion continued for some years some- 
what to the disadvantage of the Pre-Raphaclites, 
but Ruskin (4.v.) published several extended let- 
ters in the London Times in denunciation of those 
who assailed the new school and its promoters, 
and pointed out that good would likely result 
from the merit of their work and efforts. The 
reflection of this movement in literature may 
rightly be connected with tendencies of the Ro- 
mantic movement. 

Presbyopia (préz-bi-0’pi-a), in medicine, far- 
sightedness occurring in older people. As a per- 
son advances in age, the elasticity of the crys- 
talline lens diminishes, thus reducing the focus- 
ing ability of the eye. 

Presbyter (préz’bi-tér), the title of an offi- 
cial in the Christian church, derived from the 
synagogue. The name is used interchangeably 
with bishop in the New Testament. At first 
the title was given because of age or dignity, 
and later a board of presbyters was maintained. 
In some cases they were appointed by the apos- 
tles and in others they were elected by the peo- 
ple. They were ordained by prayer and the laying 
on of hands. In the 2nd century they filled a 
position immediately between that of deacon 
and that of bishop. It was their duty to disci- 
pline, teach, preach, receive strangers, visit the 
Sick, and preside at the meetings. 

Presbyterian (préz-bi-téri-an), refers to a 
branch of the Christian church which bases 
its doctrine and form of government on the 
Bible. Lay elders participate with the clergy in 
conducting its affairs through a series of rep- 
resentative councils or judicatories of ascending 
importance, These begin with the session which 
exercises oversight over the local church, and 
advance through the presbytery which holds re- 
gional jurisdiction, to the synod which possesses 
powers of review, and culminate in the general 
assembly whose decisions are final. The powers 
of these councils are legislative, executive, and 
judicial. 

The New Testament frequently mentions 
elders in the conduct of the apostolic church, 
Whose functions in turn derive from the elders 
of the earlier Hebrew synagogues. The Greek 
word presbuteros means elder. But the demo- 
cratic and representative character of the apos- 
tolic church gradually gave way to the power 
of the monarchical bishop. 

With the enlightenment of the Renaissance 


men rediscovered the Bible and found in it the 
guide to a Reformed church. As early as 1523 
a council met in Zurich, Switzerland, and crys- 
tallized the opinions of leading Christian think- 
ers by declaring for equal representation of lay- 
men with clergy in the government of the church 
and asserting the equal rank of all clergy. The 
city of Geneva adopted similar principles in 
1535 under the leadership of John Calvin who, 
two years later, published his Jnstitutes of Reli- 
gion which established the Presbyterian pattern 
for Reformed churches throughout Europe. Thus 
did the stream of Christianity divide into the 
Roman and Reformed churches. 

During a period of exile from Scotland, John 
Knox collaborated with Calvin in Switzerland 
and later returned to Edinburgh where he re- 
organized the Church of Scotland into the Pres- 
byterian Church in 1560. Likewise, refugees from 
England learned the Presbyterian system on the 
continent and returned to their native land, where 
the first Presbyterian church was established at 
Wandsworth, just outside of London, in 1572. 
In the following century Parliament called into 
being the Westminster Assembly in 1643 which 
spent five years in formulating the confession of 
faith and catechism; these have since served as 
the basis for the standards of the Presbyterian 
churches throughout the world. 

Oppression drove thousands of Presbyterians, 
along with other dissenters, from the countries 
of western Europe to America. Most numerous 
of these were the Scotch-Irish. Although some 
Presbyterian congregations existed among the 
earlier colonies, the first Presbytery was not 
organized until 1706. For 10 years before the 
American Revolution representatives of the Pres- 
byterian Synod of New York and Philadelphia, 
and of the Connecticut Congregational Associa- 
tion, met annually in an attempt to prevent the 
appointment of an American bishop by the 
Church of England. In the early roth century 
these two bodies entered into a plan of union 
by which, for nearly 50 years, they were to 
provide spiritual leadership for new communi- 
ties in the westward trek of Americans. As the 
country expanded to the Pacific, mission boards 
kept pace with the growing population and also 
sent hundreds of missionaries to foreign lands. 
High standards of education for ministers have 
been maintained and a number of colleges have 
been encouraged. 

Today the Presbyterian Church in the U.S. 
has a membership of more than 2,000,000. In 
1873 the general assembly sponsored the organ- 
ization of the alliance of the Reformed churches 
throughout the world holding the Presbyterian 
system which now includes 117 denominational 
bodies in its membership, representing 40,000,- 
000 people. 
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Presbytery (préz’bitér-j), a term referring 
to a body made up of all the ministers and one 
ruling elder from each Presbyterian congregation 
within a certain district. It is the next higher 
body above the elders and ministers of a local 
congregation, who together constitute the session, 
and it ranks below the provincial synod, to which 
appeals can be made from the presbytery's deci- 
sions, This body has the authority to deal with 
appeals and complaints from local church ses- 
sions, and to license and ordain candidates for 
the ministry. It also installs or removes min- 
isters. It reviews the records of church sessions 
and has supervision of discipline and doctrine. 
The presbytery may unite or divide or form new 
congregations. Since every church has a right 
to be represented in this body, the presbytery 
exemplifies representative government in the af- 
fairs of the church. 

Prescott (preskit), county seat of Yavapai 
County, Arizona, 113 m. N. of Phoenix, on the 
Atchison, Topeka & Santa Fe R.R., and US. high- 
way 89. It occupies an elevated site among moun- 
tains, which have deposits of copper, gold, silver, 
lead, and zinc, The surrounding country pro- 
duces wool, lumber, and cattle. Among the note- 
worthy buildings are the county courthouse, the 
U.S. Veterans’ Hospital, St. Joseph's Acad., the 
Federal building, and a number of churches. It 
has machine shops, waterworks, and a large trade 
in grain and livestock. It was founded in 1864. 
Population, 1940, 6,018; in 1950, 6,764. 

Prescott, wiLLiam, soldier, born at Groton, 
Mass., Feb. 20, 1726; died Oct. 13, 1795. He 
served in the expedition against Cape Breton 
in 1754 and was promoted to captain in 1756. He 
returned to his home at Pepperell, Me., and in 
1775 took command of a regiment of minutemen. 
He took part in the Battle of Lexington, com- 
manded at Bunker Hill, and in 1777 cooperated 
in the campaign against Burgoyne at Saratoga. 
After the Revolution he served in the legislature 
of Massachusetts. The saying, “Don’t fire till you 
see the whites of their eyes” (q.v.), has been 
attributed to him. 

Prescott, WILLIAM HICKLING, historian, born 
in Salem, Mass, May 4, 1796; died in Boston, 
Mass., Jan. 28, 1859. A grandson of William Pres- 
cott (q.v.), he was graduated from Harvard 
Univ. in 1814. An accident at college resulted in 
the loss of his left eye and eventually in total loss 
of sight. A law student at first, he decided to 
engage in literary work and made an extended 
tour of Europe. Prescott’s first writings, essays 
and criticisms, were published in the North 
American Review. His early studies were devoted 
largely to Italian literature, but in 1826 he began 
the study of Spanish history, and, after ro years, 
completed the “History of Ferdinand and Isa- 
bella." The “History of the Conquest of Mexico,” 
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begun in 1838, was completed in 1843. In 1847 
he published his "Conquest of Peru," and three 
volumes of his unfinished “History of the Reign 
of Philip II, King of Spain" were published from 
1855 to 1858. Prescott's fame rests largely on his 
vivid style, since his histories have been partially 
superseded by later research. 

Prescription (pré-skrip’shin), in law, the 
right or title acquired by possession, to either per- 
sonal or real property. It is the natural rule of the 
law that a person who has been for a long time 
in possession of property shall be regarded as the 
owner of it. This rule originated from the fact 
that men are naturally inclined not to give up 
what belongs to them, and from the additional 
circumstance that it would be unreasonable to 
assume without proof that the possessor is a 
usurper. Formerly a right acquired by possession 
was based upon immemorial adjoinment, but 
finally the term was shortened by statute to 60 
years and ultimately to 20 years, which is now the 
time required to acquire title by possession in most 
subdivisions of Great Britain and the U.S. 

In medicine, a prescription is a written direc- 
tion for making up and for using a medicine, 
or it can refer to the medicine itself. 

President (prezi-dent), the chief elective 
head of an organization. This is the official title 
of the supreme executive officer of the U.S. The 
term president was first used in America by 
William Penn, who proposed a scheme for the 
general government of the colonies, in 1697, and 
gave its chief executive that tide. The Al- 
bany Congress proposed the title president- 
general. The Continental Congress termed its 
presiding officer president. The Articles of 
Confederation called for an executive board 
of 13, one from each state, They had no power 
except during the recess of Congress, since that 
body possessed the executive power while it was 
in session. The presiding officer of the Congress 
under the Articles of Confederation was officially 
titled President of the United States in Congress 
‘Assembled. John Hanson (1721-83), of Maryland, 
elected to that post in 1781, was the first such 
presiding officer; the post itself was comparable 
to the combined posts of Speaker of the House 
of Representatives and president pro tempore of 
the Senate. The constitutional convention of 1787 
decided that there should be a single executive, to 
whom the title of President was given; George 
Washington was the first American President 
under the Constitution. 

The term of office of the President is four years; 
no President may be elected more than twice or 
serve for more than 10 years. Presidents chosen 
for two or more terms are Washington, Jeffer- 
son, Madison, Monroe, Jackson, Lincoln, Grant, 
Cleveland, McKinley, Wilson, F. D. Roosevelt, 
Eisenhower; Cleveland did not succeed himself as 
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President. F.D. Roosevelt, who was elected four 
times, was the first President of the U.S. to be 
elected for more than two terms. Seven Vice 
Presidents succeeded to the Presidency on account 
of the death of the Presidents. The chief execu- 
tives who died in office are William H. Harrison, 
who was succeeded by John Tyler in 1841; 
Zachary Taylor, by Millard Fillmore in 1850; 
Abraham Lincoln, by Andrew Johnson in 1865; 
James A. Garfield, by Chester A. Arthur in 
1881; William McKinley, by Theodore Roosevelt 
in 1901; Warren G. Harding, by Calvin Coolidge 
in 1923; and F.D, Roosevelt, by Harry S, Truman 
in 1945. 

The President must be a natural-born citizen 
having resided at least 14 years within the U.S. 
The age of eligibility is 35 years and the salary 
is $100,000 per year, plus the use of the White 
House (4.v.) and $99,000 for expenses. In 1958 
Congress approved a pension entitling ex-Presi- 
dents to $25,000 a year for life and their widows 
to $10,000 a year for life, unlimited free mail. 
ing privileges, and up to $50,000 a year for office 
help. 

The President's duties include concluding trea- 
ties with Senate advice and consent, and, with 
Senate approval, appointing cabinet officers, am- 
bassadors, ministers, consuls, and postmasters. 
He may grant reprieves and pardons, except 
in impeachment cases. He may request the 
opinion of any cabinet officer on the duties 
of his office, and he has the power to veto any 
bill passed by Congress, though a measure may 
become a law without his signature, if two-thirds 
of the members of each house vote to pass the 
bill over his veto. The President has appointive 


power with the consent of the Senate of judges 
of the Supreme Court, and all other officers 
of the U.S. whose appointments are not other- 
wise provided for. He is also commander in 
chief of the Army and Navy. As the Chief 
Executive, he must see that the laws are obeyed, 
and he may convene Congress in extraordinary 
session, in order to furnish that body with in- 
formation concerning the government. 

Under the Presidential Succession Act of 1947, 
the order of succession to the Presidency is 25 
follows: the Vice President, the Speaker of the 
House of Representatives, the president pro 
tempore of the Senate, the Secretary of State, the 
Secretary of the Treasury, the Secretary of De- 
fense, the Attorney General, the Postmaster Gen- 
eral, and the remaining officers of the cabinet in 
chronological order of the dates of their de- 
partments’ establishment. The Presidential Suc- 
cession Act of 1886, superseded in 1947, made 
no stipulation for the succession into office of 
the Speaker of the House of Representatives or 
for the president pro tempore of the Senate, nor 
did it provide for future cabinet members, with 
departments established subsequent to the Act's 
passage in 1886. Up to the ratification of the 
Twelfth Amendment, in 1804, the President and 
Vice President were not voted for separately in 
the electoral college, but the one obtaining the 
highest number of votes became President and 
the second highest, Vice President. Thomas Jeffer- 
son and J.Q. Adams were elected President by 
the House of Representatives, and Richard M. 
Johnson was chosen Vice President by the Senate 
when there was no majority or an election tie. 

The election of Presidential electors occurs in 
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years which are perfectly divisible by four, every 
fourth year (the first election occurred in 1789) 
and is held on the Tuesday after the first Monday 
in November in all the states, The electors chosen 
meet in the capitals of their respective states to 
cast their votes for President and Vice President. 
From each state the votes are certified to the Presi- 
dent of the Senate, who counts them in the pres- 
ence of both houses of Congress, and the newly 
chosen President and Vice President are inaugu- 
rated on the 2oth of January. Before 1937 the inau- 
guration date was March 4. Before entering upon 
his duties, the President is required to take an oath, 
stating that he will faithfully execute the duties of 
his office and, to the best of his abilities, preserve, 
protect, and defend the Constitution of the United 
States. See Electors; United States. 

Presque Isle (présk-il’), a city of Aroostook 
County, Me., 42 m. N.w. of Houlton, on thé Cana- 
dian Pacific, the Bangor & Aroostook, and other 
railroads, It is the center of a large potato pro- 
ducing area; other products include grain, peas, 
hay, and lumber. It is the seat of Aroostook 
State Teachers Coll. Presque Isle was settled in 
1820, incorporated in 1859, and chartered as a 
city in 1940. Population, 1950, 9,954. 

Press (prés). Sec Journalism; Newspapers; Pe- 
riodicals; Press, Freedom of the; Yellow Press. 

Press, rnxkpoM or THE, the right of every citi- 
zen to publish what he chooses, subject usually 
only to certain legal restrictions for the protection 
of the public, the government, and individuals or 
corporations against unjust abuse. Freedom of the 
press first came into existence in England with 
the expiration of the Licensing Act in 1695. Before 
that time the rights of censorship and of licensing 
published matter belonged to the crown. 

On the European continent the extent of this 
freedom varies with the country and in many 
states it is still abridged for political or other 
reasons, In America the Constitution originally 
made no provision regarding the liberty of the 
press, and it was regulated by the states according 
to the established opinion of the people. In 1776 
the states of Pennsylvania, Maryland, Delaware, 
and North Carolina adopted constitutions contain- 
ing the earliest declarations in favor of freedom of 
the press, and the first Congress passed an amend- 
ment to the Constitution as part of the Bill of 
Rights, providing that Congress shall make no 
law abridging freedom of speech and of the press. 

The restrictive laws on the liberty of the press 
are several. The protection of the government 
is provided for by statutes condemning published 
matter constituting contempt of court, sedition, 
criminal anarchy and, in some states, syndicalism. 
The individual is protected by the libel law, 
the most important law in connection with the 
press. Published matter is libelous if, in the opin- 
ion of a substantial number of right-thinking 
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people, it induces an ill opinion of an individual 
or affects injuriously a person's business or pro- 
fessional standing, or impugns the credit and 
management of a corporation in such a manner 
that it is likely to cause pecuniary loss. How- 
ever, a complete defense against this law may 
be made if it can be established that the pub- 
lished matter was true and published in good 
faith in the interest of the public. Copyright 
laws protect the author and, in the interest of 
public welfare, most states prohibit the publi- 
cation of obscene matter. 

The liberty of the press has been regarded 
a matter of supreme importance for the good 
functioning of democracy. Controversies regard- 
ing the interpretation of this-freedom have raged 
for many centuries, and have not been resolved 
yet. Arguments vary between two extremes: 
one side contends that liberty of the press means 
no restrictions before publication, but that after 
publication the state is free to punish. anything 
it considers objectionable; the other extreme in- 
sists that there is no legal responsibility for any 
published matter with the exception of that which 
is obscene, seditious, or libelous. One of the 
most famous cases involving freedom of the 
press was the trial of John Peter Zenger (q.v), 
which set a precedent regarding freedom of 
the press in the U.S, 

Within recent years Americans have been in- 
creasingly concerned with the maintenance of a 
free press. One of the important analyses in the 
field was prepared in 1947 by a Commission on 
the Freedom of the Press, headed by Robert M. 
Hutchins (q.v.). The report concluded a four- 
year study, reporting that press freedom was in 
danger unless the press took its public responsi- 
bility more seriously. The commission offered a 
133-point program for self-improvement of the 
press. The U.N. Conference on Freedom of 
Information and of the Press, held at Geneva, 
Switzerland (1948), proposed a world code on 
press freedom. 

Pressure (prérh'ér), force per unit area. To 
calculate pressure, the amount of force exerted 
is divided by the unit area against which it is 
applied. For example, if a force of 185 Ibs. were 
exerted against a circular area, as would occur 
if a piston exerted that much force in a cylinder, 
the amount of pressure would be calculated by 
dividing 185 by the area of the cylinder, If the 
cylinder were 4 in, in diameter, its area would 
be 3.1416 X 2? (the area of a circle is 3.1416 X 
its radius squared) or 12.5664 sq. in. Dividing 
this into 185, we'obtain approximately 14.7 lbs, 
per sq. in. In this example, all air was removed 
from the cylinder by use of a vacuum pump. 
The piston was driven forward by the weight 
of only the air above it. This force was measured 
and found to be 185 Ibs. As we calculated above, 
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we have shown that the pressure of air (at sea 
level, and under normal conditions) is 14.7 lbs. per 
sq. in., or 1,012,630 dynes per sq. cM., or 1033.2 
grams per sq. cm. This unit is known as “I 
atmosphere" and is equal to the pressure exerted 
by a column of mercury 76 cm. high. This col- 
umn of mercury 76 cm. high was formerly used 
by the U.S. Weather Burcau as its standard unit, 
but by international agreement, the millibar has 
now been adopted as the standard, so that atmos- 
pheric pressure is given in millibars instead of 
mercury units, The millibar is equal to 100 new- 
tons per sq. m. (The newton is a force unit 
in the MKS—meter, kilogram, second—system, 
and represents a force of 1 kg. per meter 
per second per second.) Normal atmospheric 
pressure represents about 1,013 millibars. 

The barometer is a pressure balance, because 
the weight or pressure of the air just balances 
the 76-cm. column of mercury. Air containing 
water vapor is heavier than dry air and thus it 
will balance a heavier column of mercury. Air 
pressure is also measured by the aneroid barome- 
ter, which contains a sealed flexible, metal bellows 
in which is a fixed amount of normal air. When 
the pressure of the outside air is greater or less 
than that in the bellows, it contracts or expands, 
and in so doing moves a pointer on a scale which 
indicates the varying air pressure. Height, as well 
as the quantity of water vapor, changes the read- 
ing of barometers, because with distance above 
the earth, the weight or pressure of the atmos- 
phere becomes less, Hence, barometers can be used 
for determining height above sea level. 

Other instruments for measuring the pressure 
of gases or liquids are manometers, which bal- 
ance a column of mercury against a column of the 
fluid or gas being measured, Another type of 
manometer contains a thin, coiled metal tube, 
which uncoils according to the amount of pres- 
sure in it. This act of uncoiling moves a pointer 
on a gauge which indicates the pressure of the 
liquid being measured. When most gauges are 
open to the air, they usually register “zero.” Thus 
to most gauge readings must be added the atmos- 
pheric pressure to obtain the total pressure, 

Robert Boyle formulated “Boyle's Law,” which 
deals with the pressure of gases in an enclosed 
cylinder. He found that to compress a given 
amount of gas in a cylinder to half its volume, it 
was necessary to double the pressure, ie, the 
Pressure of a given mass of gas is inversely pro- 
portional to its volume. Charles’ law deals with 
the changes in gas pressure due to temperature. 
The Pressure exerted by a given mass of gas is 
directly proportional to the temperature. Thus 
the pressure of gases increases with a rise in tem- 
perature. The pressure of a liquid is equal to the 
height of the column of liquid multiplied by the 
density of the liquid. 
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Prester John (prés‘tér jon), meaning Presby- 
ter or Priest John, a legendary king and priest 
of the Middle Ages whose kingdom was said to 
have been located in Asia. He was allegedly con- 
verted to Christianity and fought in its behalf 
against other Asiatic rulers. 

Preston (prés‘tiin), a county borough of Eng- 
land in the County of Lancashire. It is a con- 
siderable industrial town, and is the center of 
local government for the County of Lafcashire, 

Preston stands on a hill above the estuary of 
the Ribble River. It has been a borough since the 
year 1179, when a charter was granted to it, Its 
position on the main road to Scotland gave it 
importance in the history of England’s many 
wars with the Scots, who are said to have burned 
it once at least—in 1322. During the 18th century 
it was a center for fashionable society, and earned 
the nickname it still bears, "Proud Preston." 

The physical relics of Preston's history were 
obliterated during the industrialization of the 
19th century. However, some of its modern 
Gothic buildings are impressive. There are seven 
public parks and playing fields, and a public 
library, museum, and art gallery. 

Preston is on a main railway line connecting 
Scotland and Northwest England with London, 
and is a railroad junction for branch lines run- 
ning east and west. It has long been an im- 
portant center for the cotton textile industry; the 
first cotton mill was built there in 1777, and 
Richard Arkwright, inventor of the spinning 
jenny, was born there. Preston's present indus- 
tries include, besides cotton and textile engi- 
neering, rayon manufacture, electrical engineer- 
ing, chemical and soap works, shipbuilding and 
repairing, and motor manufacture. Preston has 
extensive docks and quays, Population, ca. 115,000. 

Pretoria (pré-tó'ri-à), a city of South Africa, 
capital of the Transvaal Colony, so named from 
Marthinas Pretorius, an influential Boer leader, 
It is on an elevated plain on the southern slope 
of the Magalies Berge, 35 m. n.e. of Johannes- 
burg. It is connected by railway with Delagoa 
Bay, Johannesburg, Bloemfontein, Kroonstad, and 
Port Elizabeth. The country surrounding it is 
fertile, producing tobacco, wheat, sugar cane, 
cotton, coffee, indigo, fruits, and vegetables. 
Among the noteworthy buildings are those 
erected by the government, numerous churches, 
several schools, and many fine residences. The 
city was founded in 1855 and surrendered to the 
British in 1900. Population, over 125,000 of which 
ca. 45,000 are natives (Bantu). 1 

Prévost (prá-vó"), nuckne mance, novelist, 
born in Paris, France, May 1, 1862; died in 1941. 
After studying in a Jesuit academy and the Poly- 
technical School, he engaged in manufacturing 
tobacco. In the meantime he published “Le Scor- 
pion,” a story against Jesuit education, and in 
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1891 he entered the literary feld. His writings 
are numerous and deal largely with educational 
and social questions. Among his chief works are 
“Nouvelle lettres de femmes," “Les Demi- 
vierges," "Sa maitresse et moi," and "L'Homme 
vierge." In 1909, he was elected to the French 
Academy. 

Prevost (pré-vó), sm George, soldier, born in 
New York City, May 9, 1767; died Jan. 5, 1816. 
He entered the British army in 1783, was made 
captain, and for some time served in the West 
Indies. In 1808 he was made governor of Nova 
Scotia and was promoted to be administrator in 
Canada in 1811. The following year he succeeded 
Sir James Craig as Governor-General of British 
North America, which position he held through- 
out the War of 1812. In 1813 he undertook an 
unsuccessful attack upon Sacketts Harbor, N.Y., 
and the next year made an attempt to reduce 
Plattsburg, on Lake Champlain, where he was 
defeated by the Americans under Macomb. The 
British called him before a court-martial for his 
lack of enterprise, but he died before a verdict 
was reached. 

Prévost d'Exiles (pr-vó' dàj-zél'), antoine 
FRANÇOIS, better known as Abbé Prévost, novel. 
ist, born at Hesdin, France, 1697; died in 1763. 
At 24, he entered a Benedictine monastery, but 
left it shortly after to travel and write. Most 
celebrated of his works was the novel, “Histoire 
du Chevalier des Grieux et de Manon Lescaut” 
(1733), which had a marked influence on French 
literature, It was one of the first modern love 
stories in which the intensity of the feelings of 
the main characters, Manon Lescaut and the 
Chevalier des Grieux, was depicted with all its 
naturalistic details. It represents a kind of “Of 
Human Bondage” (Somerset Maugham), of the 
Rococo period, since des Grieux follows Manon 


ABBE PREVOST 


PRICE 


although he is quite aware of her moral inferior- 
ity. The novel provided the motif for two operas, 
one by Puccini (q.v.), and one by Massenet (q.v.). 
He lived in England for several years, returning 
home to write an eight.volume treatise entitled 
"Cléveland, ou le Philosophe Anglais" (1731-38), 
and to translate the novels of Samuel Richard- 
son into French, thus bringing to France a more 
intimate knowledge of English life. 

Priam (pri'ám), in Greek legends, the King 
of Troy in the period of the Trojan War. He 
was the son of Laomedon and originally was 
named Podarces, but this was changed to Priam, 
which signifies the ransomed one, because he 
was saved from imprisonment and death by his 
sister, Hesione, after having fallen into the hands 
of Hercules. He married Hecuba, daughter of 
Dymas, King of Thrace, and among his renowned 
children were the prophetess Cassandra, the 
valiant Hector, and Paris, who caused the Trojan 
War. The city of Troy was under his government 
at the time of the Trojan War, which was caused 
by Paris carrying away Helen, but could have 
been prevented if he had restored her to the 
Greeks, His capital was destroyed after a siege 
of 10 years, and he was killed by the hand of 
Neoptolemus while lying prostrate before the altar 
of Zeus, praying for divine assistance in the hour 
of peril. Homer does not mention his death, but 
it is recounted in the writings of Virgil and 
Euripides. 

Priapus (pri-d’piis), in classical mythology, a 
god of the countryside and fertility, connected 
with phallic worship. He is supposed to have been 
an ugly god, although the son of Dionysus and 
Aphrodite. See also Phallus, 

Pribilof (pré-bé//’), or ainyiov, a group 
of islands in the Bering Sea, 200 m. N, of the 
Aleutian Islands, belonging to the U.S, The group 
has an area of 170 sq. m. St. George, St. Paul, 
and Walrus are the largest islands of the group. 
Dense fogs surround them much of the time. The 
fur seal herd of the islands, administered by the 
U.S. Department of Commerce, supplied about 85 
per cent of the fur seals of the world before World 
War IL In June 1942, the U.S. armed forces 
evacuated the inhabitants to southeastern Alaska. 
Population, ca. $00. 

Price (pris), in economy, a term applied to 
the value of goods expressed in terms of money. 
It represents the sum of money for which a 
prospective seller is willing to transfer his goods 
to a buyer, or which a prospective purchaser offers 
for the transfer of the goods to him. 

Price, txowrvwr, operatic soprano, born in 
Laurel, Miss, in 1927. She studied singing and 
piano in Laurel and later at the Juilliard School 
of Music in New York City. She was aided in 
pursuing her studies by the family of Alexander 
Chisholm, a Laurel banker, for whom her aunt 
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worked as a maid. After triumphs in European 
opera, Leontyne Price made her U.S. debut as 
Aida at the Metropolitan Opera, achieving the 
most spectacular success in its modern history. 
Among her other roles in the repertory are 
Leonora in “Il Trovatore,” Cio-Cio San in “Ma- 
dama Butterfly, Donna Anna in "Don Gio- 
vanni,” Liu in “Turandot,” and Minnie in "The 
Girl of the Golden West." 

Price, sreRLING, soldier, born in Prince Ed- 
ward County, Virginia, Sept. 11, 1809; died in 
St. Louis, Mo., Sept. 29, 1867. Educated at Hamp- 
den-Sidney Coll., he later studied law. Moving to 
Missouri in 1831, he served in the legislature and 
in 1844 was elected to Congress. He volunteered 
for the Mexican War and as a brigadier general 
was responsible for the conquest of Chihuahua, of 
which he was made military governor in 1847. 
He served two terms as governor of Missouri 
(1853-57). At the outbreak of the Civil War, 
Price joined the Confederacy and fought in the 
battles of Wilson's Creek, Pea Ridge, and others. 

Price Administration (pris ad-min'is-tra’ 
shiin), orrice or. See Price Stabilization. 

Price Agreement (pris a-grement), a stipu- 
lated sum of money agreed upon in a contract 
between a seller and a buyer for the transfer of 
goods, or between an employer and an employee 
for service. The term’ usually refers to agreements 
between competing manufacturers or producers 
for the purpose of eliminating price rivalry. Such 
compacts, as well as combinations designed to 
restrain trade, are theoretically prohibited by anti- 
trust laws. See Trusts. 

Price Fluctuations (pris flik-ti-d shunz), 
variations in the purchasing power of money, re- 
flected in the changes of the general price level 
over a designated period of time. 

Price Stabilization (pris sta’bi-li-zd’shiin), 
OFFICE or (OPS), a Federal agency established 
to promote economic stability through control of 
prices, The OPS came into being as a result of 
the inflationary pressures generated by the war 
in Korea in June 1950. 

The danger of an inflationary spiral was recog- 
nized by Congress when it passed the Defense 
Production Act of 1950 which authorized the 
control measures necessary for economic stabiliza- 
tion. The act became law on Sept. 8, 1950, and 
the next day an executive order was issued 
establishing the Economic Stabilization Agency 
(ESA). Michael V. DiSalle became first Director 
of Price Stabilization, and the OPS was formally 
established as an operating arm of the ESA on 
Jan. 24, 1951. 

On Jan. 26, 1951, the OPS issued a General 
Ceiling Price Regulation, freezing prices of most 
goods and services at the highest level reached 
during the preceding five weeks. By July 18 prices 
of 28 basic commodities had dropped more than 
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16 per cent, contrasted with an advance of more 
than 47 per cent from June 1950 to February 1951. 
Wholesale prices declined about 3 per cent by 
July 17, 1951, after having risen 14.9 per cent 
during the earlier period. On the conclusion of 
the Korean conflict, the OPS was terminated by 
executive order on April 30, 1953. 
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The Office of Price Administration, created by” 
executive order on April 11, 1941, was established - 
to avoid inflation as the economic pressures of 
World War II mounted. The success of the pro- 
gram may be measured by the fact that prices 
increased 31 per cent from the outbreak of the 
war in Europe until V-J day (1945), as contrasted 
with a rise of 62 per cent during the four years 
and four months of World War I. During World 
War II, 9o per cent of the advance occurred before 
issuance of the President's "hold the line" order 
in April 1943. 

Upon expiration of the Price Control Act in 
June 1:946, all price controls were suspended. 
Later in the following month, however, Congress 
passed an extension act providing for continua- 
tion of rent control and of price control in fields 
where scarcities existed. In November the Presi- 
dent directed cessation of all controls except those 
over sugar, rice, and rents, which were later 
modified or abolished. In December 1946 the 
Office of Price Administration was consolidated - 
with other agencies to form the Office of Tempo- - 
rary Controls, which itself was liquidated in sev- 
eral stages in 1947. See also Consumers’ Price 
Index. 4 

Prichard (prich’érd), james cowLes, physi- 
cian and ethnologist, born in Ross, England, Feb. 
11, 1786; died in London, England, Dec. 23, 1848. 
He studied medicine, modern languages, anc 
history, partly at the London St. Thomas Hospi- 
tal and partly at Edinburgh, Cambridge, and Ox- 
ford. In 1810 he settled as a physician in Bristol, 
and was soon after appointed physician to the 
Bristol Infirmary. His first noted publication, 
“Researches into the Physical History of Man,” 
first appeared in 1813 and went through a 
number of revisions and translations. He pub- 
lished “The Eastern Origin of the Celtic Nations” 
in 1831, in which he compared the different 
dialects of the Celtic with the Teutonic, Sanskrit, 
and other languages. Other writings include 
“Analysis of Egyptian Mythology,” “Diseases of 
the Nervous System,” “Treatise on Insanity,” and 
“Insanity in Relation to Jurisprudence.” 

Prickly Ash (prik’li ash), a shrub or small 
tree native to North America. The plant is 
prickly and the smell of the leaves and bark re- 
sembles that of lemons, A stimulant useful in 
treating toothache and rheumatism is made 
from the bark. Several species are found in the 
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West Indies and the southern part of the U.S. 

Prickly Pear (prik’Z par), a plant native to 
North America, found along the Atlantic coast of 
the U.S. and in the Mississippi Valley. The species 
common between Connecticut and Georgia are 
sometimes called Indian fig. They have a leafless, 
light-green stem, produce pale yellow flowers, and 
bear an edible fruit an inch or more in length. 
The fruit is juicy and has a sweetish but acid 
taste. The kindred species of the central Missis- 
sippi Valley has larger flowers and fruit and a 
deep green stem. Several species have been intro- 
duced in Mediterranean countries and in China. 
The fruit is used extensively as food. In some 
countries the plants attain a height of from 5 to 
8 ft. and are useful as hedge plants. Several species 
of cacti, native to Mexico and the southwestern 
U.S., are also known as prickly pear. Several spe- 
cies were improved for cultivation by Burbank; 
in a wild state they are covered with spines. 

Prideaux (pré-dó'), youn, soldier, born in 
Devonshire, England, in 1718; died near Ft. 
Niagara, N.Y., July 19, 1759. Entering the army 
at an early age, he attained the rank of brigadier 
general in 1759, when he was given command 
of a division sent to Canada in the Ameri- 
can phase of the Seven Years’ War. With Ft. 
Niagara as his objective, he arrived near there on 
July 7, 1759, beginning his offensive the same day. 
On July 19, 1759, he was killed when a shell ex- 
ploded prematurely. The fort surrendered to his 
troops five days later. 

Priest (prest), a person ordained specifically 
to offer sacrifice and to perform other related 
religious functions. The history of the priestly 
office is nearly identical with that of religion. It 
is related that Cain and Abel offered their own 
sacrifices, but the priestly office was established 
soon after. At first it was vested in the heads 
of families only, as in the case of Abraham, Isaac, 
and Jacob, but a special priesthood was estab- 
lished under the Mosaic law, after which the 
Levites, one of the 12 tribes of Israel, the succes- 
sors of Levi, furnished the priests and the high 
priests. Not only in Judaism, but also in various 
pagan religious systems, in Buddhism (q.v.) 
and Brahmanism (q.v.), the idea of a priesthood 
gained ground. Actually the function of the 
priest, the religious leader, can be found in all 
primitive regions from the very beginning of 
organized forms of human society. It probably 
preceded even the recognition of a war leader 
(king). Symbols of priesthood have been found 
in excavations of the 5th millennium ».c. 

The Greek, Armenian, and Roman churches 
maintain the function and the title of priest, and 
they look upon ordination to this office as one 
of the sacraments. In the Roman Catholic Church 
the priests are bound to celibacy, but the Greek 
Church and a number of the eastern branches 


permit the consecration of a married man as 
priest. Once ordanied, however, a priest of the 
Greek Church may neither marry nor remarry. 
Priesthood is held to be a nullifying impediment 
to the reception of the sacrament of matrimony. 
Protestant churches look upon Christ as the real 
priest, who is held to be the only one who has 
the power of offering sacrifices for the peo- 
ple, and they regard the clergy as the teachers 
and servants of the church. While with the 
Protestants in general the clergy are divinely 
called and properly appointed, they are held to 
possess certain ecclesiastical rights and are to dis- 
charge certain duties. They derive these functions 
partly from divine and partly from human law. 
The word priest is retained by the Anglican and 
other Episcopal Churches to denote the second 
order of clergy, ranking next to the bishops. 
Some Anglicans have revived the title of priest, 
and in some places celebrate the Mass, which was 
banned under pain of death at the accession of 
Queen Elizabeth (q.v.). 

Priestley (prést'lj), jonn Boynton, author, 
born in Bradford, England, Sept. 13, 1894. Priest- 
ley was educated at Trinity Hall, Cambridge, 
and served in World War I. Although he has 
written volumes of literary criticism, biography, 
and social commentary, he is probably best 
known for his plays, such as “Dangerous Corner” 
(1932), “Time and the Conways” (1937), and 
“The Long Mirror” (1940), and for his novels, 
including “The Good Companions” (1929), 
“Angel Pavement” (1930), “Faraway” (1932), 
“Rain upon Godshill” (1939), “Black-Out in 
Gretley" (1942), and “Festival” (1951). 

Priestley, josep, scientist, philosopher, and 
divine, born near Leeds, England, March 13, 
1733; died in Northumberland, Pa., Feb. 6, 1804. 
He studied Latin and Greek, and later spent three 
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years at a Dissenter academy at Daventry, Lon- 
don. In 1755 he became minister of a small con- 
gregation in Suffolk, and in 1761 was appointed 
teacher of languages at the Dissenter academy 
of Warrington. While there he married and com- 
menced his literary career. He formed the ac- 
quaintance of Benjamin Franklin, while on a visit 
at London, who supplied him with a number of 
books of service in his study and research. His 
first published work, “The History and Present 
State of Electricity,” appeared in 1767. About the 
same time he published “Theory of Language 
and Universal Grammar” and a work entitled 
“Vision, Light, and Colors.” The Univ. of Edin- 
burgh granted him a degree in 1766, and shortly 
after he became minister of the Mill Hill Chapel 
at Leeds. 

Priestley is generally credited as having been 
the first to discover oxygen, which he called 
dephlogisticated air, and announced his discov- 
ery in his work entitled “Experiments and Ob- 
servations on Different Branches of Air,” which 
appeared in 1774. Lord Shelburne appointed him 
librarian and literary companion about that time 
with a salary of $750 a year, and he accompanied 
the earl on a tour of Europe in the latter part 
of 1774. Later he was chosen minister of a Dis- 
senter congregation at Birmingham and became 
noted as a writer and speaker in favor of the 
French Revolution, which so excited public opin- 
ion that a mob set his house on fire and caused his 
library and manuscripts to be destroyed. In his 
theological writings, he declared the Church to 
be the intrinsic enemy of truth and based every- 
thing on reason and logical conclusions. Actually, 
he became almost an agnostic, at least a deist 
(see Deism). He was compensated for this out- 
rage, but the award did not cover the loss. 
Priestley's advanced position upon scientific ques- 
tions made him unpopular in England and in 
1794 he came to the U.S., settling at Northumber- 
land, Pa., where his death occurred. During his 
10 years in America he had, however, founded 
some Unitarian communities and veered gradu- 
aly more toward a liberal and undogmatic 
Christianity, Among his writings not already 
named are "Disquisitions Relating to Matter and 
Spirit," "Letters to Philosophical Unbelievers," 
"History of Early Opinions Concerning Christ," 
"Doctrine of Philosophical Necessity,” "General 
History of the Christian Religion to the Fall of 
the Western Empire,” and “Theory of the Human 
Mind.” While his theological writings are not of 
great interest to us any longer, since he followed 
in them only the general trend of contemporary 
French and English Enlightenment, his im- 
portance as a natural scientist cannot be over- 
estimated. His theories were of greatest influence 
on the natural sciences of his and the following 
generation and his discovery of oxygen, hydrogen 
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chloride, ammonia, and many other chemical 
substances made him one of the foremost chem- 
ists of all time. Even Lavoisier (4g.v.) used some 
of his ideas for his system. 

Prim (prém), Juan, Spanish soldier and states- 
man, born in Reus, Spain, Dec. 6, 1814; died 
Dec. 30, 1870. He was a son of Pablo Prim, a 
military officer, and at an early age entered the 
military service. In 1837 he was appointed colonel 
in the regular army for distinguished services in 
support of the infant Queen Isabella, and, when 
the Espartero ministry was overthrown, in 1843, 
he was made general and created Count of Reus. 
"The democratic rising that followed soon after at 
Barcelona caused the government to appoint him 
to restore order, but his dilatory course was the 
cause of his dismissal. He was accused of being 
implicated in the assassination of Narvaez, presi- 
dent of the council, in 1844, but his sentence to 
six years’ imprisonment was revoked by the queen 
the following year. 

Prim entered the senate in 1858 and the follow- 
ing year commanded the Spanish reserve in the 
war against Morocco. In 1861 he secured com- 
mand of the Spanish contingent and was sent to 
command the Spanish army in Mexico, but soon 
withdrew his forces, a course afterward approved 
by the Cortes of Spain. He led an insurrectionary 
movement against Queen Isabella in 1866, but its 
failure required him to flee for safety. However, 
he continued to direct the movement of the in- 
surgents from Brussels until Queen Isabella was 
overthrown in 1868, and soon after he became 
dictator of Spain. He offered the Spanish crown 
to Prince Leopold of Hohenzollern in 1870. When 
Leopold declined the proffered throne of Spain, 
Prim induced the Italian prince, Amadeus, to 
accept it. Prim was wounded by an assassin on 
the day Amadeus landed in Spain and died two 
days later. 

Primary Election (pri’marj ¢-lék/shiin), 
elections in the various states of the U.S. to nomi- 
nate candidates or to select delegates to the party 
conventions which nominate electoral candidates. 
Tt was introduced to supplant the political conven- 
tion system which had proved cumbersome and 
subject to the abuses of professional politicians. 
For Presidential nominations, primary elections 
are usually held in March, April, May, or June, 
as prescribed by state law or party usage. yi 

The direct primary elections originated in 
Pennsylvania in 1868, but the first official pri- 
maries were adopted by the Wisconsin legislature 
in 1903. By 1917, 46 states and the territories had 
adopted laws providing for primary elections, the 
rest selecting delegates at state conventions. Direct 
primaries are of two types, open and closed. The 
open primary allows the voter to select the dele- 
gates of any party he chooses, irrespective of party 
affiliation, while the closed primary permits only 
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enrolled supporters of a given party to select dele- 
gates of that party. Only a few states have open 
primaries. See also Election. 

Primates (pri-ma’téz), the highest order of 
mammals. Primates include man, the great apes 
(e.g. gibbon, orangutan, chimpanzee, and go- 
rilla), the Old World monkeys (e.g. baboon, 
rhesus monkey), the New World monkeys (e.g., 
Cebus, the organ grinders’ monkey, the spider 
monkey, the howler, and all monkeys with pre- 
hensile tails), and the lemurs (nocturnal, with 
enormous eyes, the most primitive of the Pri- 
mates). With the exception of man, Primates live 
chiefly in tropical and subtropical lands. Opposa- 
ble digits, which make grasping possible, with 
flat nails on the five digits of fore and hind 
limbs, collarbone and caecum, and an upright 
walk are common féatures of Primates. Except in 
some lemurs, the eyes are frontally placed, mak- 
ing binocular vision possible; the breasts are a 
single pair placed as in man except for a few 
species which also have a single pair in the groin, 
functional only in lemurs. A high order of intelli- 
gence is the outstanding characteristic of most 
higher Primates, although many of the lemurs 
are less intelligent than certain species of other 
orders (eg, elephants, dogs). The principal 
groups of Primates, although belonging to en- 
tirely separate family branches, began their sep- 
arate descents from a common, less specialized 
ancestor, such as an insectivorous animal (e.g., 
shrew, mole) in the Eocene period, beginning 
about 60,000,000 years ago. 

Prime, samueL menacus, clergyman and edi- 
tor, born in Ballston, N.Y., Nov. 4, 1812; died 
at Manchester, Vt., July 18, 1885. He was grad- 
uated from Williams Coll. in 1829, studied theol- 
ogy at Princetoh, and in 1833 was called to the 
Presbyterian ministry. In 1840 he was required 
to discontinue pastoral work because of feeble 
health, and from that time until his death he 
edited the New York Observer. He traveled in 
Europe several years and became famous for his 
"Irenaeus Letters." In the meantime he contrib- 
uted many articles to Harper's Magazine. Among 
his other works are "Travels in Europe and 
the East," "The Power of Prayer," and "The Old 
White Meeting House.” 

Prime Mover (prim mdov’ér), an ultimate 
source of mechanical energy, usually a heat en- 
gine which converts heat energy into mechanical 
energy; or a hydraulic turbine or motor which 
converts the movement of fluids into mechanical 
energy, See also Hydraulic Turbine; Internal-Com- 
bustion Engine; Steam Engine; Steam Turbine. 

Prime Number (nzm'ber), a term in mathe- 
matics, See Numbers. 

Primitive Art (prim’i-tiv ärt), the work of 
self-taught artists who have not received a formal 
art education. Such folk artists were widely found 
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in earlier centuries; they painted tavern signs, for 
instance, decorated houses and furniture, made 
weather vanes and sundials, Through plain in- 
tuition they created excellent work; however, 
neither they nor the beholder took exception to 
shortcomings in perspective, proportions, or 
coloring. In the U.S. the so-called folk art of the 
Pennsylvania Dutch or of the Spanish-Mexican 
artists affords examples of primitive art. Some of 
the works are so good that they have become 
precious museum pieces. 


Collection of Museum of Modern Art,, 
gift of Mra. John D, Rockefeller, Jr.; 


PRIMITIVE ART 
"The Dream" (1910) 
Oil painting by Henri Rousseau (1844-1910) 


———————————— 

At the beginning of the 2oth century, in 
France and also in the U.S, some primitive 
artists appeared whose works are today evaluated 
as among the best paintings of this period. Henri 
Rousseau (q.v.), le douanier, is especially famous 
for his fairy-tale images and French scenes, not- 
withstanding that he depicted them purely from 
imagination. Pierre Bombois (1883- — ), another 
Frenchman, excelled especially in circus scenes. 
In the US. Joseph Pickett (1848-1918), John 
Kane (1860-1934), Anna Mary Robertson Moses 
(1860-1961), known as "Grandma Moses," and 
Morris Hirshfield (1872- ), have been notable 
in the field. 

Primo de Rivera y Orbaneja (pré’mé THa- 
ré-và'rü é ór-bü-né' hi), MIGUEL, MARQUIS DE ES- 
TELLA, soldier, born in Cadiz, Spain, in 1870; died 
in Paris, 1930. He served in Cuba and the Philip- 
pines during the Spanish-American War (1898) 
and later in Morocco (1909-13); was appointed 
military governor of Cadiz (1915-17), and of Bar- 
celona (1922). In September 1923, he led a blood- 
less revolution, overthrew the government, and 
became dictator of Spain. His government, based 
upon martial law, was abolished in 1925, but he 
retained his dictatorial powers as nominal premier, 
He led the Spanish forces in a Moroccan cam- 
paign against Abd-el-Krim (1924-26), and with 
the help of the French forced the Moorish leader 
to surrender in 1926. Although the king and mili- 
tary leaders had supported him during the first 
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years of his regime, they eventually turned against 
him and forced his resignation in 1930. 

Primogeniture (?ri-mó-jen^rtár), in law, the 
rule which confers a title or estate on a person 
by virtue of his being the eldest male of those 
who could inherit. It was recognized in many of 
the ancient systems of law, but the custom has 
been discarded to a large extent. Up to the time 
of the Norman Conquest all sons inherited alike, 
but at that time primogeniture was established, 
although it was modified from time to time until 
it finally disappeared. As a system it operates to 
pass the title in all the real estate of the father to 
the eldest son. However, if there are no male 
heirs, then the daughters inherit jointly, except 
in the case of the crown, which becomes vested 
in the eldest daughter. 

Primrose (prim'róz), any one of about 400 
plants of the genus Primula in the primrose fam- 
ily. The plants are herbaceous perennials, native 
to the northern temperate regions, and bloom in 
spring and early summer. They may be culti- 
vated in gardens or greenhouses. In all species 
the leaves grow in a rosette at the ground; the 
flowers, whose color depends on the species, grow 
in clusters on erect, bare stems. The common 
English primrose (P. veris) is also called the 
cowslip (q.v.). 

The evening primroses are those plants of the 
genus Oenothera which have flowers opening in 
the evening and closing in the morning, In the 
evening primrose family, the plants are native 
to the temperate Western Hemisphere. The 
flowers have four showy, usually yellow, petals. 
Other cultivated plants commonly called prim- 
rose include the Arabian primrose (Arnebia 
cornuta), the Cape primrose (genus Streptocar- 
pus), and the water primrose (genus Jussiaea). 

Prince (prins), the title applied to one who 
possesses royal honor or power, as the sovereign 
of a country. The term is used also in speaking 
of the sons of sovereign rulers, and the title of 
princess is applied to the daughters. In some coun- 
tries a territorial addition is made to the title, as 
Prince of Orange, Prince of Wales, and Prince of 
Naples. Many members of ancient families in 
Europe bear the title of prince, though they are 
not immediately connected with a reigning house, 
but in England the term is applied only to mem- 
bers of the royal family. Prince consort is the 
title of the husband of a reigning queen, 

Prince Albert (4/'bert), a city of Saskatche- 
wan, about 200 m. N.w. of Regina, on the North 
Saskatchewan River and on the Canadian Na- 
tional R.R. It has lumber and flour mills, brick- 
yards, elevators, fishing and fur trading, ahd 
much shipping. It was incorporated in 1885. 
Population, ca. 15,000. 

Prince Edward Island (éd’wérd ?'land), a 
province of the Dominion of Canada, situated in 
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the southern part of the Gulf of St. Lawrence, It 
comprises all of Prince Edward Island, which is 
separated from Nova Scotia and New Brunswick 
by Northumberland Strait The length from 
southeast to northwest is 130 m. and the width 
ranges from 4 to 35 m. The area is 2,184 sq. m., 
making this province the smallest member of the 
Dominion. 

Description. The coast line is remarkably ir- 
regular, being indented by many gulfs, bays, and 
inlets. Cardigan Bay, on the eastern coast, and 
many others, afford deep and spacious anchorage 
for large vessels. Most of the coasts are of red 
sandstone, sloping gently down to smooth sandy. 
beaches, and the soil is made up largely of a loose, 
rich, sandy loam. 

The streams, influenced considerably by the 
tides, have wide estuaries as they enter the sea. 
The summers are pleasant and the winters are 
less severe than in Nova Scotia. Fine forests of 
hemlock, cedar, fir, spruce, pine, and hardwood 
formerly covered the island, but the timber area 
has been greatly reduced. 

Industries. Agriculture is the principal indus- 
try and fully two-thirds of the area is utilized for 
farming and grazing. Oats, hay, wheat, potatoes, 
and turnips are the leading crops, but barley, rye, 
buckwheat, and garden vegetables are grown 
profitably. Dairy farming has been developed as 
an important enterprise, Cattle and horses are 
raised profitably and the breeds grown are of a 
high class. Other domestic animals include sheep, 
hogs, and poultry. 4 

Fishing ranks second among the occupations. 
The catches include lobsters, hake, herring, cod, 
oysters, and mackerel. Oyster dredging is followed 
extensively. The fisheries yield products for can- 
ning and curing and in this form large quantities 
are exported. Other manufactures include butter, 
cheese, machinery, and lumber products. Build- 
ing stone and clays are found in paying quanti- 
ties. Silver, platinum, and other types of foxes 
are raised in captivity for their pelts. 

Communication is provided by a railway that 
extends the entire length of the island and which 
is linked up with mainland systems by a ferry. 
The lines were built and are still owned and oper- 
ated by the Canadian government. Good high- 
ways are maintained in all parts of the island. 
Steamboat Communication extends to the leading 
ports in Canada and the U.S. cR 

Government. The form of government is sim- 
ilar to that of the other provinces in the Domin- 
ion. Chiefexecutive power is vested in a lieu- 
tenant governor, who is appointed by the gov- 
efnor general of Canada, and is assisted by a 
council of eight members. The legislative assem- 
bly has but a single chamber, half of whose 30 
members are elected by a popular vote, the re- 
mainder by real property holders. All serve five- 
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year terms. The judicial department comprises 
an admiralty district court, a superior court, and 
several minor courts. For the purpose of local 
government it is divided into the three counties 
of Prince, Kings, and Queens. 

A free school system was established in 1851. 
The schools are undenominational and are ad- 
ministered by a director and a council appointed 
by the government. They are supported partly by 
funds derived from government grants and partly 
by direct taxation, There are about 500 schools, 
700 teachers, and 18,000 pupils. 

Population. Most of the inhabitants are of 
British origin. The Anglicans, Presbyterians, 
United Churchmen, Baptists, and Roman Cath- 
olics are well represented in the province. Char- 
lottetown, with 14,821 people, on Hillsborough 
inlet, is the capital and largest city. The principal 
towns include Summerside, Georgetown, and Al- 
berton. Population, 1901, 103,259; in 1931, 88,040; 
in 1941, 95,047; in 1951, 98,429. 

History. Prince Edward Island was discovered 
by Sebastian Cabot in 1497 and was claimed by 
Champlain for France in the early part of the 
17th century. The Count of St. Pierre secured a 
grant of it in 1719 and made an unsuccessful at- 
tempt to found colonies. It was seized by the Brit- 
ish in 1745, but was restored to France by the 
Treaty of Aix-la-Chapelle. It was finally annexed 
by Great Britain and placed under the administra- 
tion of Nova Scotia in 1758, but soon after a sepa- 
rate government was established for it. Canadian 
confederation was decided upon in 1864 at a con- 
ference held in Charlottetown, which resulted in 
the establishment of the Dominion in 1867, but 
Prince Edward Island did not enter the confedera- 
tion until 1873. By 1875, the large landed proprie- 
tors were forced to sell their holdings. Depopu- 
lation, largely through emigration to the U.S., 
reached its peak about 1910. With the develop- 
ment of modern highways, the province has be- 
come attractive to tourists. 

Prince of Wales (raiz), the title conferred 
upon the heir apparent to the throne of Great Brit- 
ain, originally borne by the sovereigns of Wales. 
It was first conferred to please the Welsh at the 
time of the conquest of Wales, in 1284, by Ed- 
ward I, on his son, later Edward II. Since Edward 
III conferred the title upon his son, Edward the 
Black Prince, in 1343, it has been borne by the 
sovereign’s eldest son. The title is bestowed by 
individual investment and is accompanied by the 
earldom of Chester, but the eldest son is by in- 
heritance Duke of Cornwall, a title first conferred 
by John of Eltham, the last Earl of Cornwall, on 
Edward the Black Prince, in 1337. The Prince of 
Wales as heir to the crown of Scotland also bears 
the titles of Earl of Carrick, Duke of Rothesay, 
Lord of the Isles, Baron of Renfrew, and Prince 
and High Steward of Scotland. 
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Prince Rupert (roo'pert), a seaport of Can- 
ada, in British Columbia, the Pacific terminus of 
the Canadian National Ry., about 500 m. N.w. of 
Vancouver. It is surrounded by farming country, 
rich also in lumber and fisheries. It has large 
docks, extensive grain elevators, and a cellulose 
plant at Prince Edward, 9 m. from Prince Rupert. 
Population, cz. 8,000. 

Princeton (prinstün), county seat of Gibson 
County, Ind., 26 m. N. of Evansville. It is on the 
Southern and the Chicago & Eastern Illinois 
R.R.'s. Farming, oil, and soft-coal mining are the 
chief industries. It was settled in 1804 and incor- 
porated in 1838. Population, 1950, 7,673. 

Princeton, a borough of Mercer County, N.J., 
45 m. N.E. of Philadelphia, Pa., on the Pennsyl- 
vania R.R. It is noted as the seat of Princeton 
Univ., Princeton Theological Seminary, Rocke- 
feller Inst. for Medical Research, and the Inst. for 
Advanced Study. In 1777 Washington defeated 
the British forces at Princeton, and the Conti- 
nental Congress held its session there in 1783. 
The place was settled in 1681 and incorporated 
in 1813. Population, 1950, 12,230. 

Princeton, Barrie or, an engagement of the 
Revolutionary War, fought near Trenton, N.J., 
between the Americans under Washington and 
the British under Cornwallis. On Jan. 2, 1777, 
after the Battle of Trenton, the Americans were 
confronted by about 8,000 British. Washington, 
faced by a superior force, resorted to strategy. 
Leaving a small force to keep the campfires 
burning and to make a noise, he moved most of 
his army around the British left and encountered 
their reinforcements at Princeton on Jan. 3. By 
cutting the British lines in this manner, he forced 
Cornwallis to retreat to New York, thus giving 
the Americans a clear field between Philadelphia 
and the Hudson. The Americans lost about 100, 
while the British loss was 200 killed and 300 
prisoners. 

Princeton University, formerly the Coll. of 
New Jersey, an educational institution for men, 
at Princeton, N.J. Though nonsectarian, it is 
historically allied with the Presbyterian denom- 
ination. It was founded in 1746 with the view 
of providing means for the intellectual and re- 
ligious culture of those desiting a liberal edu- 
cation, but more especially for the training of 
candidates for the ministry. The institution was 
opened at Elizabeth in 1747 under the presidency 
of John Dickinson, who was succeeded on his 
death in the same year by the Rev. Aaron Burr. 
From 1748 to 1756 it was in Newark; it was then 
removed to Princeton, and Nassau Hall was 
erected and named in honor of William III. The 
Presbyterians united to support the college in 
1766 and in 1812 established the Princeton Theo- 
logical Seminary, an institution unconnected with 
the university. Nassau Hall is the oldest building 
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and is historic for having been used as a barracks 
and hospital by the Americans and British at 
different times during the Revolutionary War. 
In the Battle of Princeton, on Jan. 3, 1777, a can- 
non ball passed through the walls, and in 1783 it 
was the meeting place of the Continental Congress, 
The latest addition to the university is the Harvey 
S. Firestone Memorial Library, built at a cost of 
$6,000,000, and opened in 1948. 

The second president of the college was the 
father of Aaron Burr, afterward Vice President 
of the U.S., and other noted presidents include 
Jonathan Edwards, James McCosh, and Woodrow 
Wilson. During the presidency of Dr. McCosh 
the institution. reached its present importance, 
since it received endowments of over $1,000,000 
during his 20-year incumbency. Within this 
period the departments of language and litera- 
ture, philosophy, mathematics, and science were 
established on a firm basis. John C. Green, in 
1873, made a liberal endowment to establish the 
departments of civil engineering, general science, 
and electrical engineering. Princeton graduates 
include some of the most eminent men of Amer- 
ica, among them James Madison and Woodrow 
Wilson, Presidents of the U.S.; Henry Fairfield 
Osborn, Booth Tarkington, Henry van Dyke, 
Aaron Burr, George H. Boker, Richard Stockton, 
and Philip Freneau. Normal enrollment is about 
3,500, and the faculty about 520. The university 
has an endowment of approximately $46,000,000. 
Its periodicals include The Annals of Mathematics 
and The Public Opinion Quarterly. 

See also Institute for Advanced Study. 

Principe (prén'ché-pa), ıı, Italian, meaning 
the prince, title of a fundamental work by the 
Italian statesman Niccolò Machiavelli (q.v.), fin- 
ished in 1513. This famous treatise deals with 
the basic principles of governing a state and the 
training and policy of a despotic sovereign. 

Principe and San (or Sao) Tomé Islands 
(prén'sé-pé and sän t6-md'), Portuguese colonies 
ca. 125 m. off the west coast of Africa, in the 
Gulf of Guinea. The total area of the two islands 
is 372 sq. m. Cacao, coconut and copra, palm oil, 
and cinchona are the chief products. There is a 
10-m. railway on San Tomé. The two islands 
constitute a province, administered by a governor. 
Population, 1940, ca. 60,000. 

Printing (printing), the art of producing im- 
pressions on paper with ink. These impressions 
may consist of inked printing types or designs or 
photographic prints previously cast, drawn, or en- 
graved on a solid surface, 

The general methods used in printing are: 
(1) from raised letters, known as letter-press 
printing, and utilizing individual or slug-cast let- 
ter type, plates, or engravings; (2) from sunken 
letters or designs (intaglio), as in steel-die, cop- 
perplate engraving, or gravure, where the cut-out 
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letters or designs are filled with ink; (3) from. 
plane surface, known as lithography, where a flat 
stone or metal surface receives the letters or de- 
signs and is then dampened and inked with 
rollers, the ink adhering to the letters or designs, 

The first method (letter-press) is the means 
by which most of our reading matter and com- 
mercial printing is produced. Printing plants are 
generally equipped with Linotype (or slug-caste 
ing) machines to cast entire lines of type, or 
Monotype machines to cast and set single types, - 
Type is cast in various body sizes based on the 
point system of 72 points to the inch. 

The advent of printing, often called man’s most 
important and far-reaching invention, was pre- 
ceded by more limited means of communication, 
i.e., the spoken word, picture-writing, the written 
word. However, the advance of civilization, the 
need for reading matter more quickly and easily 
produced, and the desire to perpetuate human 
knowledge and progress, all fostered, and, in 
turn, benefited from the development of printing. 

As early as 50 8.c. Chinese classics were being 
printed from engraved stone tablets or blocks, 
and movable type is said to have existed in China 
in the rith and the 12th centuries A.D. 

The exact origin of typography, nevertheless, 
is a much-disputed question, the inventor being 
claimed by many nations. Most historians agree 
that Johannes Gutenberg of Mainz, Germany, 
and Laurens Janszoon Coster of Haarlem, Hol- 
land, are the first authentic founders of movable 
type. About 1440, Gutenberg discovered that sepa- 
rate letters, or types, could be readily cut from 
wood; later similar types, of lead, were cast in 
molds. 

The earliest printing press in England belonged 
to William Caxton whose printing office near 
Westminster Abbey, London, was established in 
1477. During the 16th century the new inven- 
tion of typography spread throughout civilized 
Europe, and famous printing houses came into 
being, including those of Elzevir of Holland, 
Stephen (Etienne) of Paris, and Christopher Plan- 
tin and his descendants of Antwerp, Belgium. The 
latter plant is now preserved by the Belgian gov- 
ernment after almost four centuries of continu- 
ous operation, 

Harvard Coll., at Cambridge, Mass., holds the 
distinction of setting up the first American print- 
ing press (1639), under the direction of Stephen 
Daye. Since that time many Americans, includ- 
ing Samuel Rust, David Bruce, Jr., Richard M. 
Hoe, Ottmar Mergenthaler, Tolbert Lanston, 
Henry Barth, and countless others, have done 
much to advance printing, changing it from a 
small hand art to a vast machine industry rank- 
ing fifth in the nation. 

The numerous phases of printing which con- 
vert a piece of “copy” into printed material, en- 
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list an amazingly wide diversity of skills and 
workers. These include specialists in the various 
sinting processes, some of which are proofread- 
ng, typesetting or composing (hand or machine 
operators), photo-engraving, make-up, electrotyp- 
ing, stereotyping, binding, etc. 

Until about 1800 printing presses were crude 
hand devices made of wood; today they are in- 
tricate, rapid machines of various constructions. 
These range from the platen or job press, the 
cylinder press, the rotary (web) press and multi- 
color presses to offset and rotogravure presses. In 
every case printing results from the impression of 
two surfaces against each other. 

_ The job printing machine or platen press dates 
trom about 1850; it is now generally run by clec- 
tric power and automatically fed; it operates by 
means of a platen pressing the paper against the 
dat surface that bears the roller-inked type form. 

Cylinder presses print by the contact of rotat- 
ing cylindrical surfaces carrying the paper against 
the flat surface of the type form or electroform. 
Variations include the single-revolution drum cyl- 
inder, the two-revolution cylinder, the stop cylin- 
der, the perfection cylinder, and the two-color 
cylinder press. 

, In the rotary press, printing is the resulting 
impression on paper passed between two cylin- 
drical surfaces, one a tympan or impression sur- 
face, the other a plate-carrying surface. Curved 
electrotypes or stereotypes are employed. In one 
operation the web rotary press prints both sides 
of the paper, automatically fed from a roll or 
web. Sheet-fed rotary presses print on one side 
of single sheets at each impression. Many im- 
provements and additions have made the web 
type of machine a favorite for newspapers and 
magazines. The rotogravure process also uses a 
rotary press; its high-speed printing of illustrated 
supplements for newspapers has made it invalu- 


able. Another 2oth-century addition to the print- 
ing trade is the offset process, allied to lithog- 
raphy. In offset a rubber blanket receives the im- 
pression from a metal plate; then it is “offset” or 
transferred in turn to the paper. 

Modern printing all over the world embodies 
many of the ideas and devices developed in re- 
cent years in the U.S. The "art preservative of all 
arts" is today more than an art; it is a modern 
business and a huge industry, recording and 
spreading civilization. See also Color Printing; 
color plate, Communication Il, in Volume II. 

Prior (prier), in the Roman Catholic Church, 
the head of a priory, who ranks somewhat lower 
than an abbot, or the first subordinate of an abbot 
in an abbey. 

Prism (priz'm), a solid whose lateral faces are 
parallelograms and whose ends or bases form 
similar, equal, and parallel plane figures. The 
term is applied in optics to an instrument made 
of some transparent substance, as quartz, glass, or 
a prismatic glass case filled with transparent 
liquid. Such an instrument is usually of a form 
having equal and parallel triangular ends and 
whose three sides are bounded by three parallel 
lines, extending from the three angles of one end 
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Schematic diagram showing the difference in focal 
points for the red and blue rays due to the prismatic 
action of the lens 
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to the three angles of the other end. A ray of 
white light is bent twice from its course in the 
same direction in passing through such a prism, 
once on entering and once on leaving, and the 
different colors are separated so las to form a 
spectrum. An achromatic lens is one that trans- 
mits light without separating it into its constitu- 
ent colors, Light may be achromatized by joining 
prisms or other refracting bodies which have op- 
posite dispersing power. 

Prisoners of War (priz^n-érz of war), per- 
sons who are captured from the enemy in time of 
war, whether in military or naval operations. Pris- 
oners of war were anciently treated with great 
severity and those captured from the vanquished 
enemy were recognized as the property of the 
victors, who either reduced them to slavery or 
put them to torture and death. The practice of 
putting to death nonparticipants came into dis- 
repute with the advance of civilization, but for 
many centuries all those claiming allegiance to 
the enemy were reduced to serfdom or slavery, 
and were either employed by the successful nation 
or sold into bondage to friendly states. It was the 
common practice in Greece for centuries to de- 
stroy the adult male population of the enemy and 
enslave the women and children. In the early part 
of the 13th century a.D. more humane treatment 
of prisoners of war became general, and the ex- 
change of prisoners was established as a common 
custom. Prisoners are kept in safe confinement 
until peace is concluded, unless either exchanged 
for prisoners taken by the opposite army or navy, 
or given liberty on parole. Many instances are on 
record in which modern prisoners of war have 
been treated contrary to international conven- 
tion; in Germany and Japan especially, many 
prisoners were killed during World War II. See 
also Red Cross. 

Prisons (priz"nz), institutions constructed 
and maintained by Federal, State, or local govern- 
ments as places of confinement for the safe keep- 
ing of persons in legal custody. The prison system 
may be said to be a result of modern civilization, 
Since it has followed in its completeness the aboli- 
tion of slavery and the feudal system prevalent for 
many centuries in most countries of Europe. In- 
stead of allowing the slave masters or feudal lords 
to institute systems of punishment, as was formerly 
the case, society now looks upon an offender 
against the peace and dignity of a state as a pub- 
lic charge and holds him for trial; after being 
tried and sentenced, he is sent to a correctional 
institution. The punishment is normally not de- 
signed to cause the prisoner to suffer physically 
or mentally; all civilized nations now tax them- 
selves to provide prison systems that shall be 
rehabilitative in character, not only separating the 
offender from the public as a benefit to the pub- 
lic, but also for the purpose of retraining the 
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individual and leading him to become and re- 
main a law-abiding and useful citizen. 

In some countries death is inflicted for extreme 
criminal conduct, but many leading writers and 
students are beginning to look upon crime as a 
social rather than an individual problem. Accord- 
ing to this view, criminality is largely a result of 
environment, and it is therefore the duty of soci- 
ety to reform as well as to punish offenders. 
"That these efforts have not been wholly successful 
is evidenced by the fact that approximately 50 per 
cent of all prisoners have served previous sen- 
tences. Inspired by modern penologists, many re- 
forms are being effected in the treatment of pris- 
oners and the construction of houses of confine- 
ment. However, in nearly all jails and in many 
prisons much imperfection still exists. Many of 
these institutions are not only poorly constructed, 
but their management is open to criticism. Mod- 
ern correctional facilities of this kind are con- 
structed and organized to allow for separation 
and specialized handling of such categories of 
inmates as adult first offenders, adult incorrigibles, 
youthful first offenders, juveniles, women, drug 
addicts, inebriates, defective delinquents, and mis- 
demeanants. 

Progress in reforming prison practice may 
be said to date from the early part of the 18th 
century, though in some countries dark dun- 
geons were maintained long after that, in which 
prisoners were confined under the most objection- 
able circumstances. In some cases the prisoners 
perished after a short period of confinement. Since 
most criminals were formerly banished, muti- 
lated, or put to death, prisons served only as tem- 
porary places of detention. With the diversification 
of economic life in the 18th century, petty crime 
increased and it became obvious that the prevail- 
ing punishments were too severe. John Howard's 
exposure of English jails, in 1773, created exten- 
sive public pressure for prison reform. The 
cost of humane treatment, however, caused the 
authorities, in many cases, to cling to the econom- 
ical punishments of the whipping post, pillory, 
and branding iron. 

Spurred by the humanitarian spirit of the late 
18th century, prison reformers continued to eX- 
pose conditions, and in 1791 the British Parlia- 
ment passed the general prison act which inaugu- 
rated the penitentiary system. At about the same 
time this movement began to gain ground in 
America, and especially in Philadelphia. The 
principle of productive, community work for pris- 
oners was instituted, but inadequate appropria- 
tions and political corruptions retarded the prog- 
ress of corrective prisons, In the early part of the 
19th century many of the states followed Penn- 
sylvania in abolishing capital punishment, except 
for murder in the first degree. In 1829 the peniten- 
tiary at Philadelphia adopted the so-called Penn- 
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FEDERAL PENITENTIARY AT LEWISBURG, PA. 


Built in 1932, Lewisburg reflects the modern trends in prison architecture 


sylvania System, under which prisoners were 
permanently secluded from each other. This was 
superseded by the Auburn System, under which 
convicts were separated at night and required 
to labor in silence by day. This "silent system" 
was also discarded as society developed toward an 
understanding of the causes and cures of crime. 

In 1825 the first institution for juveniles was 
established under private auspices in New York. 
Ohio established the first state training school for 
boys in 1858 at Lancaster. Massachusetts was the 
first state to provide separate places of detention 
for juveniles, founding a school for girls in 1859 
at a community also called Lancaster. These in- 
stitutions are now generally called training 
schools and are maintained in most of the states. 
Those confined there are taught the common 
school subjects and various industrial pursuits. 

The chief occupations in which adult prisoners 
are employed include making brooms, furniture, 
utensils, twine, boots and shoes, clothing and 
farming implements, In some counties prisoners 
are employed in mining, carpentering, building 
roads and highways, and constructing various 
other public improvements. In some states the 
prisoners were leased to those bidding highest 
for their labor, but this system has practically 
disappeared. The objections of free labor and 
industry to prison competition led to the passage 
of the Hawes-Cooper Act in 1929, the Ashurst- 
Sumners Act in 1935, and the Act of Oct. 14, 1940 
which banned prison goods from interstate com- 
merce and effectively ended private contracting 
for prison labor. Most states now require that 
prison-made goods be used only in tax-supported 
institutions, 

Other relatively recent innovations are the 
parole and probation systems. Probation is a term 
used to describe a means of treating persons con- 
victed of crime. Under this method, the court 
returns them to the community under supervision 


instead of committing them to correctional insti- 
tutions. Parole is applied to a system through 
which offenders return to civilian life under su- 
pervision and guidance, for part of the sentence 
imposed. 

In the 1950's, prison populations rose appre- 
ciably, after a marked drop during World War II. 
In 1940, before the war, there were 175,572 per- 
sons in state and Federal prisons; in 1943, 138,710. 
In 1947, the figure had risen to 141,404, and in 
1959 to 205,643. During the 1950's, another matter 
of concern to penologists was the rise in prison 
riots, which occurred in many states and involved 
considerable loss of life, both of prisoners and 
prison authorities. 

Remedial efforts in most states include employ- 
ment of staffs of social workers, psychologists, 
and vocational teachers to work with the seg- 
ments of the population who are most affected by 
social upheaval. See also Penology. 

Privateer (pri-và-tér), a vessel owned and 
officered by private individuals, and licensed by 
letters of marque to carry on maritime war 
against the commerce and ships of an enemy. 
More than 400 privateers were fitted out by the 
British colonies to ravage the commerce of France 
in the colonial wars of America, and these in- 
flicted great damage along the coast of the French 
possessions in Canada, in the West Indies, and on 
the coast of France. The Continental Congress 
authorized privateers in 1776, and before the end 
of that year they captured 342 British vessels. 
Since the owners and crews of privateers were 
given a large share of the prize property lawfully 
captured by their vessels, many sailors were at- 
tracted to the privateer service throughout the 
Revolution. In 1778 an American privateer cap- 
tured the British fort of New Providence, in the 
Bahamas, and a 16-gun man-of-war. More than 
500 British vessels were captured by American 
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privateers in the War of 1812, and the service be- 
came so well organized that immense damage was 
done to the British on the coasts of the West In- 
dies, the Canary Islands, and even Great Britain. 
In 1856 the great powers of Europe united in the 
Declaration of Paris, whereby it was mutually 
agreed that privateers should no longer be li- 
censed, but the U.S. and several other nations 
have never accepted the treaty. 

Privet (priv/ct), an ornamental, bushy shrub 
native to Europe, but naturalized in some sec- 
tions of North America. The several species in- 
clude some that are evergreen or nearly ever- 
green. Several species are used for hedges. They 
have opposite, entire leaves and small white 
flowers with a pleasant odor, and yield a small, 
globular berry, mostly black, but sometimes yel- 
low or greenish in color. The wood is of value 
for making shoemakers' pegs and for turners’ 
products, while the berries yield dyes and are of 
service as bird food. 

Privy Council (priv'y koun'sil), the council 
of the sovereign of Great Britain. It is constituted 
of persons nominated by the crown at will, and 
of others on account of their rank or position. The 
Privy Council originated in the Norman period, 
but since the duties of government were assumed 
by the Cabinet its political importance has been 
greatly diminished. Among the members of the 
Privy Council are the Prime Minister, the mem- 
bers of the Cabinet, the archbishops, the Bishop 
of London, the Lord Chancellor and chief judges, 
the Commander-in-Chief, the great officers of state, 
the speaker of the House of Commons, and nu- 
merous dignitaries who are or were in responsible 
offices under the crown. The crown is limited in 
making nominations for the Privy Council to 
native-born subjects, but no patent or grant is 
necessary. The Lord President of the Council is 
its legal head, and the debates and reports from 
the Council to the crown are under his direction. 
At present the Privy Council is rarely consulted, 
since its offices have been superseded largely by 
the Cabinet, 

Privy Seal (sé/), the minor seal appended by 
the sovereign of Great Britain to certain docu- 
ments, which are afterward authenticated by the 
great seal. It was used as early as the reign of 
Edward III, and for centuries was affixed by the 
authority of the Lord Chancellor. In 1884 an act 
was passed that all instruments to receive the 
great seal need only to be countersigned by the 
Lord Chancellor, Secretary of State, or a high 
official of the treasury. The privy seal is in the care 
of an officer called the lord privy seal, who now 
ranks as fifth great officer of the state, and is usu- 
ally a member of the Cabinet. 

Prize Fighting (priz' fit'ing), the game of 
fighting for a wager, prize, or reward. This game 
formerly was fought with bare fists, when it was 


exceedingly brutal, but at present the fighters are 
required to wear padded gloves. Both the Greeks 
and Romans were fond of prize fighting; the 
Romans introduced these contests to Western Eu- 
rope, and it still is one of the most popular games, 
especially in the U.S. Prize-fighters, or pugilists, 
fight for a specified number of rounds, unless one 
withdraws or is disabled. See Boxing; Knock-Out, 

Proa (prd'a), a sailing boat about 30 ft. long 
and 3 ft. wide, used extensively by the natives 
of the Ladrone Islands and other islands of the 
Malay Archipelago. It is built with a stem and 
stern of similar structure, and may be sailed 
equally well in either direction. One side is flat, 
on a line from the stem to the stern, while the 
other side resembles an ordinary boat. The ves- 
sel is prevented from tipping by a frame extend- 
ing to leeward, and in some boats the outrigger 
extends to both sides. 

Probability (pro5'a-bil'i-ti),a branch of math- 
ematics concerned with predicting the chance 
that an event will happen or fail. 

A gambler sought the advice of the mathema- 
tician Blaise Pascal (g.v.) concerning the proba- 
bility that a player, at any stage of a game of 
chance, would win the game. Pascal became in- 
terested in this problem and corresponded with 
another mathematician, Pierre de Fermat (1601- 
65), about it. Thus the theory of probability is 
said to have originated. See also Logic. 

When two boys toss a coin to decide which 
one is to have the first turn in a game, they pre- 
sume that the chance that one will win the toss 
is just as great as the chance that the other will 
win. They may know this from many previous 
experiences in tossing coins, or they may believe 
it since the coin has two sides and, so far as they 
can tell by inspection of the coin, one side is just 
as likely to turn up as the other side. 

On examination of a coin, we see that, in addi- 
tion to its two sides, the edge is very thin, and the 
weight of the coin seems to be equally distributed. 
Thus we conclude that, if a coin is tossed, it will 
fall either heads up or tails up and, so far as we 
can tell, heads are just as likely to occur as tails. 
In this case we say that the probability for a head, 
or for a tail, on any toss of the coin is 1 to 2 
or V. 

In a similar manner when we examine a die 
(one of two dice), we note that it is a. perfect 
cube having six faces, each with a different num- 
ber marked on it, and having its weight distrib- 
uted uniformly through the die. Thus again we 
conclude that, if the die is rolled, one of the six 
faces will be uppermost when it comes to rest 
and, so far as we can tell, any one of the faces 
is just as likely to be uppermost as any other. In 
this case we say that the probability for a two, 
or for a three, or for any other number on the 
die, on any roll of the die, is 1 to 6 or 1/6. 
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The probability found in the examples in these 
two paragraphs above is called a priori proba- 
bility, In each case it is assumed that all the ways 
in which the event can happen or fail are equally 
likely, Calling the total number of pula likes 
ways in which the event can happen or fail the 
“possible cases,” the number of ways in which the 
event can happen the favorable cases, and the num- 
ber of ways in which the event can fail the "un- 
favorable cases," we can define the a priori proba- 
bility as follows: The probability for the success 
of an event is the ratio of the number of favor- 
able cases to the total number of possible cases. 
Similarly, the probability for the failure of an 
event is the ratio of the number of unfavorable 
cases to the total number of possible cases. If the 
probability for success be denoted by p, proba- 
bility for failure by q, the total number of pos- 
sible cases by n, the number of favorable cases by 
j, and the number of unfavorable cases by u, then 
the definitions yield p = f/n, q = u/n. Yt should 
be noticed that / + u = n and, since f and u are 
less than n, p and q, are fractions less than 1. A 
simple and useful algebraic consequence of these 
definitions is that p + q = 1. 

As a further illustration of the definition of 
a priori probability, consider the probability of 
drawing an ace of spades from a deck of 52 play- 
ing cards, Since we know that all 52 cards are 
different, and there is only one ace of spades; 
and, since one card is just as likely to be drawn 
as another, we can apply the definition of a priori 
probability. Thus there is one favorable case and 
there are 52 possible cases; hence the probability 
for drawing the ace of spades is 1/52. If we de- 
sire the probability that any ace be drawn, we 
note that there are now 4 favorable cases, and 
hence the probability is 4/52. If we desire the 
probability that any spade be drawn, we note that 
there are now 13 favorable cases, and hence the 
probability for a spade to be drawn is : 3/52 
or 4. The probability that we will fail to draw 
a spade on a single draw may be determined 
from q — u/n. Since there are 39 unfavorable 
cases, the probability that we will fail to draw 
a spade is 39/52 or %. This last result could 
have been obtained from the relation p +g = 1, 
for we had determined p to be % and thus 
'Á t q — 1 yields q = A. 

If we wish to know the probability that a house 
will burn or that a person will die, we find that 
the definition of a priori probability does not 
apply. We know that the chances that any house 
will burn are not the same as those for a dif- 
ferent type of house, and the chance that onc 
person will die are not the same as those that 
another person will die. Thus we must seek an- 
other method of evaluating the probability in such 
situations. 

Vital-statistics records enable us to determine 
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the probability that a person will die. Thus if, 
out of 100,000 white males of age 16 in the U.S, 
158 died within the past year, then the probabil- 
ity that a white male, aged 16, will die during 
the year is 158/100,000, The probability that he 
will live is of course (100,000 — 158)/100,000 or 
99842/100,000. This probability is based on ex- 
perience as reported in statistics and hence is often 
called statistical probability. Since the probability 
is determined after the event has occurred many 
times, it is often called a posteriori probability. 
The probability of life and death, of fire, or of a 
child aged 8 weighing 70 pounds, or that an car 
of corn be 8 in. long, etc., can all be found by 
reference to appropriate statistics. 

The boys who toss a coin to determine which 
one is to have first turn ata game may have 
known that their chances were equal from previ- 
ous experience with tossing coins, that is, by em- 
pirical probability, or by a little thought about 
the characteristics of a coin, that is, by a priori 
probability, Regardless of which way the proba- 
bility is obtained, we expect the result to be Ya. 
In fact, if we toss the same coin many times, we 
expect the number of heads and tails to be ap- 
proximately equal, 

If it happens in a game of chance that after 
600 rolls of the same die the results are that the 
3 turned up 300 times, the 4, 200 times and the 
1, 2, 5, 6 together only 100 times, then the sta- 
tistical probability for a 3 is 300/600 or 1/2 and 
for a 4, 200/600 or 1/3. Since these results are 
contrary to the a priori probability of 1/6, we con- 
clude that the assumption on which we based the 
a priori probability, namely, that all sides of the 
die are equally likely to turn up, is false, In this 
case we might say that the die is “loaded,” Thus, 
when the two t of probability are not in 
agreement we some explanation as to the 


reason, 

Although a priori probability is often con- 
venient to apply in games of chance, it is sta- 
tistical probability which is of the greatest prac 
tical importance. From a knowledge of the prob- 
ability of death, fire, theft, etc, and the rate of 
interest carned by invested money, the rates and 
benefits of life, fire, theft, insurance, etc., are 


determined. 

Probate Court (pró'hir), a court that has 
jurisdiction of the proof of wills and the settle- 
ments of estates. The judge of a probate court 
is the officer who has charge of the instrument 
that purports to be the last will and testament 
of a person deceased. When a party files a will, 
after the decease of the testator, it is required in 
most cases that a notice of the same be published, 
and all interested may then appear at the time of 
hearing at which it is sought to admit the will to 
probate. A party offering a will is said to be the 
proponent and the party disputing its authenticity 
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is known as the contestant. If the will, after the 
witnesses have testified, is not admitted to pro- 
bate, the judge is said to pronounce the sentence 
of intestacy, In England the custody of the estates 
of deceased persons formerly vested in the ordi- 
naries, or the bishops of dioceses, except the rights 
of the crown or of lords in respect to certain 
manors, but the act of 1857 abolished the ec- 
clesiastical jurisdiction and conferred full and 
exclusive authority over all testamentary causes 
to the court of probate. 

Probus (pró'büs), marcus auretius, Emperor 
of Rome, born in Sirminum, in Pannonia, about 
232; died in 282 a.v. The brilliancy of his mili- 
tary achievements caused Emperor Valerian to 
raise him to the rank of tribune long before the 
regular age. He commanded in the wars in Africa, 
Persia, and Germany. Zenobia had conquered 
Egypt, but he defeated her army and restored it 
às a Roman possession. Tacitus made him com- 
mander in chief of the provinces in the East. In 
276, upon the death of the emperor, he was chosen 
by the army as Emperor of Rome and the senate 
immediately confirmed the selection. With a large 
army he invaded Gaul to expel the Germans, who 
were compelled to retreat across the Rhine. While 
in Germany he built fortifications at Ratisbon and 
Neustadt and finally concluded an alliance with 
the Goths, His administration was eminently suc- 
cessful. While draining the marshes of Sirmium 
a mutiny broke out among the soldiers and he 
was assassinated. Carus succeeded him as emperor. 

Process (prés‘és), in law, the whole proceed- 
ings in any action, civil or criminal, real or per- 
sonal, from the beginning to the end. In a more 
technical sense, the term is applied to different 
stages of the procedure, such as the terms of 
the original process, which includes the precepts 
or writs by which one is called into court; the 
final process, or the forms of procedure by which 
judgment is carried into execution; and the mesne 
process, which covers the Proceedings between 
the other two, embracing all Proceedings prop- 
erly so called, all writs for compelling the at- 
tendance of jurors or witnesses, and for other 
collateral purposes. Mesne and final process are 
sometimes collectively described by the term 
judicial process, because Proceedings in these 
stages of an action are authorized immediately 
by the courts, under the hands and seals of 
their presiding judges. However, in the strict 
technical sense, process is the means employed 
for bringing the defendant into court to answer 
to the action. 

The first step in the procedure is to give the 
defendant notice of the issue and pendency of 
the original writ. 'This notice is given ordinarily 
by summons, informing the Party to appear at 
the return of the writ, and is served upon him 
by the sheriff, constable, or some other similar 
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officer. The party who brings such an action i 
known as the plaintiff, being the complainant 
and the party against whom the action is brought 
is termed the defendant. The suit is commenced 
after both parties have entered an appearance 
or an appearance is entered for them, when they 
are said to be in court, Each party now makes 
a statement of the position taken upon the issues 
of the suit, such as statement comprising the 
pleadings, after which the issue is joined. Ques- 
tions of law involved in the cause are determined — 
by the judge, while matters of fact are in most 
cases decided by the jury. A verdict is the deci- 
sion or conclusion of the jury, while a judgment. 
is the decision or sentence pronounced by the 
court. See also Courts; Crime; Habeas Corpus; 
Jury; Writ. 

Processing Taxes (pros’és-ing tàk'sez), taxes 
levied under the Agricultural Adjustment Ad- 
ministration Act on the processors using basic 
commodities, such as corn, cotton, hogs, and 
wheat. This act, known as the AAA, was de- 
signed to protect the income of farmers, but was 
declared unconstitutional by the Supreme Court. 

Procession of the Holy Spirit (prosesh'un), 
in theology, the concept that the Holy Spirit 
"proceedeth from the Father.” This is the belief ` 
of the Holy Orthodox Church, while the Roman 
Catholic Church declares the Holy Spirit to pro- 
ceed from the Father and the Son equally. 

Proconsul (pró-kón'sül), the governor of a 
Roman province, having the authority of a magis- 
trate with powers approximately equal to those 
of a consul of metropolitan Rome. He was fre- 
quently chosen from among retiring: consuls, or 
from among the praetors. The pro-consul held 
office for one year and was in sole charge of the 
military, judicial, and administrative branches of 
à provincial government. He could not be prose- 
cuted for poor administration until his term of 
office had expired. 

Procter (prok'tér), avecatwe ANNE, poet, born 
in London, England, Oct. 3o, 1825; died there 
Feb. 3, 1864. She was a daughter of Bryan W. 
Procter, and at an early age devoted much time 
to poetic writings. Her productions include many 
works which are still read; they include "Legends 
and Lyrics" and many poems contributed to All 
the Year Round. à 

Procter, skvAN WALLER, poet and prose writer, 
generally known as Barry Cornwall, born in Lon- 
don, England, Nov. 21, 1787; died Oct. 4, 1874- 
He studied at a boarding school and later be- 
came a classmate with Lord Byron and Sir Rob- 
ert Peel at Harrow. In 1807 he entered upon 2 
course of legal studies in London and contributed 
to the Literary Gazette. The death of his father, 
in 1816, brought him a small estate, and until 
1820 he devoted his time largely to soliciting, but 
in the latter year he began writing under the 
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pseudonym of Barry Cornwall. His writings in- 
clude “English Songs,” “A Sicilian Story,” “Flood 
of Thessaly,” “Dramatic Scenes,” and “Memoir 
of Charles Lamb.” 

Proctor (prok’tér), ALEXANDER PHIMISTER, 
sculptor and painter, born at Bozanquit, Ont., 
Canada, Sept. 27, 1862; died in Palo Alto, Calif., 
Sept. 4, 1950. He grew up in Colorado, where he 
was fond of sketching wild animals, a subject 
which later won him fame, He studied in New 
York City and Paris, France, holding his first ex- 
hibition of note at the Chicago Exposition (1893). 
His works of sculpture include “Theodore Roose- 
velt" (as a Rough Rider, 1921), in Portland, Ore., 
and a “Pioneer Mother” (1928) in Kansas City, 
Mo. 

Proctor, HENRY A., soldier, born in Wales in 
1789; died in Liverpool, England, in 1859. He 
came to America at the beginning of the War 
of 1812 as a colonel. Sir Isaac Brock sent him 
with a force to Amherstburg to prevent Gen. Wil- 
liam Hull from landing. On Aug. 5, 1812, he 
defeated the Americans at Brownstown, thereby 
contributing much to the fall of Detroit. In 1813 
he defeated the Americans near Frenchtown, on 
the Raisin River, for which service he was pro* 
moted to brigadier general. Gen. Harrison ex- 
pelled him from Ft. Meigs and defeated him in 
the Battle of the Thames on Oct. 5, 1813. The 
authorities tried him by court-martial and he was 
suspended from service, but was later reinstated, 

Proctor, xicHARD ANTHONY, astronomer, born 
in Chelsea, England, Mar. 23, 1837; died in 
New York City, Sept. 12, 1888. He was gradu- 
ated from Cambridge in 1860, became a fellow 
of the Royal Astronomical Society in 1866, and 
received a fellowship in the London King's Coll, 
in 1873. In 1873 he made a lecturing tour of 
America. After observing the transits of Venus 
in 1874 and 1882, he published many valuable 
illustrated articles on stars. His death resulted 
from yellow fever contracted while in Florida. 
Proctor was a popülar lecturer and an efficient 
writer on astronomical subjects. 

Procyon (pró'sj-ón), first magnitude yellow 
star in the constellation Canis Minor, the lesser 
dog, visible in the winter sky. 

Prodigy (pród'ij), a person, especially a 
child, gifted with a remarkably superior ability 
in a certain field, such as in music, art, mathe- 
matics, or memory. See also Genius. 

Profit (profit), under traditional capitalism, 
the portion of the joint product of labor and 
capital which belongs to the employer. The em- 
ployer may be and often is a capitalist, but he is 
not always necessarily the owner of the capital 
employed in commercial or industrial enter- 
prises. Both capital and labor are within them- 
selves helpless, since it is necessary to have an 
employer or businessman to effect a union and 
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put both in successful operation. If a large capi- 
tal and many laborers are employed, it requires 
much ability to organize and manage a business. 
The profits of the employer usually depend upon 
the ability to manage, and, since they are gen- 
erally proportioned to the volume transacted, 
large profits imply an increase and not a diminu- 
tion of wages. Risk and uncertainty are attached 
to all business enterprises and the greater the 
elements of uncertainty the larger should be the 
profits. In general the profits are small upon 
single commodities, but they are usually quite 
large in cases where protection from close com 
petition is ptovided through patents and copy- 
rights, or where the output of an important prod- 
uce is controlled by large interests so as to create 
a monopoly. 

Profits „are classed as gross and net. Gross 
profit 'is that resulting from the difference be- 
tween the original cost and the selling price, 
while net profit is what is left after deducting 
all charges. The proportion which the total profit 
bears to the capital employed is reckoned on a 
percentage basis and is called the rate of profit. 
The gain or loss in business is termed profit and 
loss, These items are made a matter of 
in bookkeeping, the former being placed on the 
credit and the latter on the debit side of the ledger. 

Progesterone (pró-jéf tér-ón), a female hor- 
mone, See Hormone. 

Progestin (prd-gés'tin). See Puberty. 

Program Music (pró'gràm mü'zik), a type 
of music which, by instrumental means alone, 
expresses ideas and reproduces the moods and 
events indicated in the title or the composer's 
preface. Although known from earliest times, 
program music in its current meaning is best 
represented by compositions of the 18th. century 
and later, e.g., Beethoven's "Pastoral Symphony." 
The development reached its climax in the com- 
positions of Richard Strauss, e.g. "Till Eulen- 
spiegel," and in those of the French Impression- 
ists such as Debussy and his followers. See also 
Music. 

Progression (pró-grésh'ün), in mathematics, 
a sequence of numbers cach derived from the 
preceding, according to a fixed law. The numbers 
which form the progression are called terms, An 
arithmetic progression is a progression in which 
each term is found from the preceding term by 
the addition of a fixed number, called the com- 
mon difference (which may be positive or nega- 
tive). Thus 3, 5, 7, 9, 11, 13... isan arithmetic 
progression in which the common difference is 
2, and 18, 16, 14, 12, 10, . . . i$ an arithmetic pro- 
gression in which the common difference is —2. 
A geometric progression is a progression in which 
each term is formed by multiplying the previous 
term by a fired number, called the common ratio 
(which may be larger or smaller than 1 and 
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positive or negative), Thus 2, 4, 8, 16, 32,... is 
a geometric progression in which the common 
ratio is 2; 1, 4, 4, “ey... is a geometric progres- 
sion with the common ratio of 4; and 2, —4 
8, —16, 32,... is a geomteric progression with 
the common ratio of —2. 

In most elementary applications of progressions 
the number of terms is finite, Geometric pro- 
gressions in which the ratio is numerically less 
than 1 and which do not terminate are of con- 
siderable importance in more advanced mathe- 
matics and are an important basic idea in infinite 
series, 

Prohibition (préi-tish’iin), in politics and 
social welfare, the outlawing of traffic in liquor, 
designed to eliminate public consumption of 
intoxicants, Temperance societies were first or- 
ganized to limit the use of liquor to reasonable 
quantities, rather than to teach total abstinence 
from all forms of intoxicants. Members were 
pledged to observe moderation, calmness, and 
self-control, not only for their own good, but 
for the sake of their fellows. The history of 
the temperance movement dates from ancient 
times, and we learn that the Jewish Nazarites 
acted on total abstinence Principles, Moham- 
medans and some Hindus nominally abstain from 
intoxicating liquor. 

The first temperance society on record is that 
of St. Christopher, founded in Germany in 1517, 
whose members were pledged to exercise modera- 
tion. An organization formed at East Hampton, 
Long Island, in 1651, for the purpose of limiting 
the sale of intoxicants, was the first to be insti- 
tuted in America. In 1789 a society of farmers 
was formed at Litchfield, Conn., the members 
pledging themselves to abstain from the use of 


liquor during their farm work. Total abstinence 
was recommended by H. Humphrey in 1812 and 
by Lyman Beecher soon after, thus giving rise 
to various temperance societies. However, the 
American Temperance Union was not instituted 
on the basis of total abstinence until in 1836, It 
was followed by a number of similar association’: 

A temperance crusade was started at Washing- 
ton Court House, O., in 1873. It was an organized 
effort against saloons and resulted in closing many 
places where liquors were kept for sale. In these 
campaigns men and women armed with weapons 
and hymn books either persuaded the keepers to 
close their places of business or forcibly destroyed 
their wares. One of the most powerful American 
societies of temperance workers ever organized 
is the National Woman's Christian Temperance 
Union. It has auxiliaries in every state and tert 
tory of the U.S. This organization is a union of 
Christian women for the purpose of educating the 
young, reforming the “drinking classes," stimue 
lating public sentiment, and ultimately securing 
legal abolition of the liquor traffic. 

The crusade against intemperance was ma- 
terially stimulated in the British Isles by Theo 
bald Mathew, the apostle of temperance in Ire 
land. He began work in 1838 and in less than à 
year secured 1,800,000 recruits to the cause. The 
Independent Order of Good Templars was 
founded in England by Joseph Malins in 1868, 
though similar organizations had operated some 
years previously. Henry Edward, Cardinal Man- 
ning (q.v.) in 1873 began a vigorous temper 
ance movement among the Roman Catholics, 

Prohibition of the sale and manufacture 
liquor is the climax of the temperance move- 
ment. Legal enactments were directed against 
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the use of liquor as carly as 1639 in the Mas 
sachusetts colony, Connecticut and several 
other colonies enacted similar laws, The first 
restrictive liquor law was passed in Maine in 
1846, and in 1851 a more stringent prohibitory 
one, known as the Maine Law and drafted by 
Neal Dow, was enacted in its place. Prohibition 
laws were enacted in New York, Vermont, Con- 
necticut, New Hampshire, Kansas, lowa, Rhode 
Island, and many other states. From 1907 to 
1918, anti-liquor laws were enacted in a major- 
ity of the states, in some states “local option" 
laws and in others prohibitory or “bone dry" 
laws, The Prohibition party (4.&.) had a marked 
influence upon public policy. In 1916, the Webb- 
Kenyon law prohibited the transportation of 
liquor from a "wet" to a "dry" state. Congress, in 
1917, added a prohibitory law to the Postoffice 
Appropriation Bill, forbidding the sending of 
liquor advertising by mail. Congress also passed 
the 18th (Prohibition) Amendment in 1917. 
Adopted by the states in 1919, it was supple- 
mented by the Volstead Act, which defined in- 
toxicating beverages as those containing at least 
1% per cent of alcohol. The Volstead Act was dif. 
ficult, however, to enforce and was openly 

by millions. As it became evident that prohibition 
was a failure, the clamor for repeal grew, and 
finally in 1933 the 21st Amendment, repealing 
the 18th, was adopted, See also U.S.: pnontarrion ; 
Volstead Act, 

Prohibition Party (pröibish'ñn pir'fi), a 
political organization of the US., first estab 
lished as a national organization in Chicago on 
Sept. 1, 1869, The prohibition movement in the 
U.S. dates from 1812, and the first law providing 
for the prohibition of the liquor traffic was en- 
acted in Maine in 1846, Vermont and Rhode 
Island passed a similar law in 1852, Connecticut 
followed in 1854, and the states of New Hamp. 
shire, New York, Michigan, and lowa enacted 
such laws in 1855. These laws were more or less 
modified or repealed, but the movement con. 
tinued to gain many adherents. James Black of 
Pennsylvania, the party's. first candidate, was 
nominated for ident in 1872. A 

The party was divided on the money question 
in 1866, the two opposing factions being known 
as the Prohibition party and the National party. 
The former made prohibition the single iwue 
and its candidate for President, Joshua Levering, 
received 130,550 votes, while the latter supported 
prohibition, bimetallism, and other issues under 
the leadership of Charles E. Bentley, who received 
14,392 votes, After prohibition was constitution- 
ally adopted, in 1919, the Prohibition party grdu- 
ally declined. In 1928 
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after the repeal of prohibition in 1933 During 
World War ll, the prohibition lane again became 
prominent, and was largely guided by the party. 

Projectile (pré-jéh’ti/), missile discharged 
from a firearm, usually a missile of the elongated 
type. 

Projection (pré.jék’shiin), a geometrical 
transformation by which a point, line or surface 
is converted into another line or surface. The 
branch of geometry treati this process is known 


to a line or plane. The foot of 
is called the projection of the point. may 
be projected a plane by projecting two 
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Ch the première of his comic opera "The 
Love fot Three Oranges,” revisited Rusia in 1927, 
and finally settled down there in 1944. 

He composed eight operas (eg, "War and 
Peace," 1941-42), tix ballets (eg. “The Age of 
Steel,” 1927, and “The Prodigal Son," 1929), can 


symphonies “Classical Sym. 
phony,” 1918, the last, “Symphony No. 7,” Febru- 
ary 1953), orchestral suites (eg, "Lieutenant 
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Kijé" 1937), and three ballet suites (e.g., “Romeo 
and Juliet,” 1936). He also wrote the symphonic 
fairy tale “Peter and the Wolf,” first performed 
in 1936, many concertos for the piano, violin, and 
cello, chamber music, and songs. 

His style, though repeatedly changing: from a 
simple to a highly complex one, is distinctly in- 
dividual, colorful, witty, and often heroic. 

Prolactin (pro-lak’tin) or LACTOGENIC HoR- 
Mone, a hormone (a substance secreted inter- 
nally), produced by the anterior portion of the 
pituitary gland, which is necessary for normal 
lactation (production and flow of milk in the 
female breast) after childbirth. Prolactin has 
been isolated in pure crystalline form from pitui- 
tary tissue. 

Prolan (pró'làn), an ovary-stimulating hor- 
mone, produced by the anterior lobe of the 
pituitary gland, which governs the production 
of estrogen and progesterone by the ovaries to 
regulate the female functions of ovulation, men- 
struation, and maintenance of pregnancy. Simi- 
lar substances to prolan, with similar effects, 
are obtainable from placental (afterbirth) tissue 
and from pregnant mares' serum, and are used 
in treatment of certain female hormone defi- 
ciency states, See also Stilbestrol. 

Prometheus (pré-mé’thé-iis), in Greek leg- 
end, the great benefactor of humanity, son of the 
Titan Iapetus and the ocean nymph Clymene, 
and brother of Atlas and Epimetheus. Prome- 
theus, whose name means forethought, was be- 
lieved to have taught mankind the arts of living 
and to have saved men from Zeus’ anger. Zeus 
deprived mankind of fire, because Prometheus 
tricked the god into taking the inferior portion 
of a sacrifice, when the portions were allotted be- 
tween the gods and men. Prometheus, however, 
stole some fire from heaven and restored it to 
men. Zeus then had the first mortal woman, Pan- 
dora, made; he sent her with a box containing 
many evils and afflictions for men, not to Prome- 
theus, who foresaw the difficulties she would 
cause, but to Epimetheus, who welcomed her, 
For defying Zeus on several occasions, Prome- 
theus was chained to a mountain, where each 
day an eagle fed upon his liver—which was re- 
stored during the night. Hercules freed Prome- 
theus from this torture much later. 

Prometheus was represented as wiser than 
Zeus, although less powerful; his name has often 
been used to signify a rebel. The Greeks prob- 
ably adopted him from an earlier fire god, and 
the stories about him were many. 

Promethium — (pró-mé'thé-iüm), formerly 
known as ILLINIUM, a solid chemical element of 
the rare earth group. Its atomic number is 61; 
its weight is 147 (not officially determined) ; and 
its symbol is Pm. This element, which they 
named illinium, was reported as being found in 
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nature by Prof. B. H. Hopkins and his co-work- 
ers at the Univ. of Illinois. However, its existence 
in nature is still unconfirmed. The first actual 
chemical identification of the element, for which 
the name promethium has been adopted, was 
made in r945, when radioactive isotopes were 
prepared from the fission products of uranium. 

Promissory Note (prom'issó-y not), a 
promise in writing to pay a certain sum of 
money, either on demand or at a fixed future 
time. When the promise is to pay it to the 
payee or his order, the note is negotiable. It is 
signed by the maker, who is termed the payer. 
A note may be sold or transferred either with 
or without recourse on the payee. In the former 
case he merely signs his name on the back, 
when it is said to be endorsed, but to hold him 
liable in some states it is necessary to protest 
the note. Those who sell or transfer a note with- 
out assuming any responsibility write their name 
under the phrase, Without recourse. Below is 
the usual form of a negotiable promissory note: 
$680.00 Philadelphia, Pa., Sept. 30, 19—. 

Three months after date, for value received, 
I promise to pay John Doe, or order, six hun- 
dred eighty and oo/roo dollars, with interest 
at the rate of six per cent per annum. 

Richard Roe. 


Pronghorn (próng'hórn) or PRoNcBUCK, a 
small goatlike antelope, Antilocapra americana, 
formerly seen in enormous herds, on the Great 
Plains west of the Mississippi, along with bison. 
Although commonly called an antelope in the 
U.S., the pronghorn differs markedly from the 
true antelopes of Africa; it resembles, in some 
characteristics, goats, deer, and giraffes. One of 
its characteristic peculiarities lies in its unique 
horns. These are present in both sexes, though 
larger and with a short prong in the males. As 
in goats, the horns have a bony core that is never 
shed. This core is in part covered with hairy skin, 
as in giraffes, and in part with horn, as in ante- 
lopes. But unlike antelopes, the pronghorn sheds 
the hairy and horny covering annually. 

The adults are about 3 ft. high at the shoulders, 
swift, and shy but full of curiosity. Their flesh is 
of finé flavor, and they are much sought as game. 

Pronoun (pró'moun), in grammar, a word 
used instead of a noun, as /, we, you, his, them- 
selves. The properties are gender, person, num- 
ber, and case, all of which are the same as that 
of its antecedent, except its case, which de- 
pends upon the construction of the clause in 
which it is found. Pronouns are either personal, 
possessive, relative, or interrogative. l, he, and 
you are personal; Ais, her, and their are pos- . 
sessive; what, which, and who are relative; and 
what, which and who, are interrogative pro- 
nouns. To these are sometimes added indefinite 
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pronouns, as any, much, and some. Such words 
as that, this, and these are termed demonstrative 
pronouns. 

Proofreading (proofred-ing), the practice 
of checking typesetting and make-up for printed 
matter. The typesetting or, as it is generally 
called, composition, may be set by hand or on 
a typesetting machine. A proof of the type set 
is usually made on a hand-operated proof press, 
and it is then read by the proofreader as a 
check against the original copy for the purpose 
of catching errors that occur in setting up the 
type. A copyholder usually reads from the origi- 
nal copy and the proofreader marks any errors 
on the proof. The corrections are then made 
in the set-up text in accordance with the proof- 
reader's marks, and another proof is taken for 
the proofreader to see that the errors previ- 
ously marked have been properly corrected. This 
is called revising the proof. The proofreader also 
checks the make-up after the matter is made 
up into pages for proper spacing and placing 
of illustrations. Intense concentration is neces- 
sary on the part of the proofreader to prevent 
his missing any errors which may cause the 
spoiling of a costly piece of printed matter. It 
is the proofreader's responsibility to catch all 
errors before the printing is done. 
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By American Type Founders Co., courtesy N. Y. Em- 
ploying Printers Assn. 

Propeller (pro-pél’ér), a rotating mechanism 
in the form of an attachment used in conjunction 
with other mechanism to push or propel water 
craft or aircraft by converting engine power 
into motion. The propeller receives its power 
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through a propeller shaft which is driven by 
an engine—steam, gasoline, or diesel. In smaller 
sizes propellers are usually cast solid, though 
they may be built up for use on large ships 
by bolting hub and blades together so that a 
damaged blade can be replaced without a new 
propeller’s having to be installed, Propellers may 
have two, three, four, or more blades; they 
come in several types, sizes, and styles depending 
upon the desired applications; they can be of 
steel, cast iron, or manganese bronze. The types 
of propellers used on motorboats or yachts are 
generally true pitch with elliptical blades, but 
special shapes are sometimes required, with vari- 
able pitch. They are made to rotate either clock- 
wise or counter-clockwise; the type called a 
“reversing propeller,” used on sailing yachts 
with auxiliary engines, has blades which are 
adjusted or reversed by a linkage mechanism 
inside the boat. There is also a "feathering" 
propeller for these boats in which the blade 
surfaces flatten parallel to the shaft to cut down 
drag or resistance under sail. 

The aircraft propeller is a rotating blade, with 
the upper or camber surface curved and the lower 
or thrust surface more nearly flat, similar to the 
top and bottom of a wing. Two basic types are 
the fixed-pitch propeller and. the constant-speed 
controllable-pitch propeller. The latter is operated 
electrically, hydraulically, or mechanically; its 
principal parts are the hub, power- and speed-re- 
duction units, and blades. Further refinements of 
the controllable-pitch propeller include dual rota- 
tion, or the use of two multiple-blade propellers 
as a single-shaft unit to reduce the required size of 
blades; reverse thrust or pitch, in which blades 
may be turned to a complete negative angle as an 
aid to maneuverability and landing; and auto- 
matic synchronization, or the control of multi- 
ple engines as one. Blades for modern aircraft 
propellers are made of aluminum or steel alloys. 
the latter usually being processed into hollow 
form. Aircraft propellers rotate at speeds of from 
goo to 2,500 revolutions per minutes, the tips of 
the blades cutting the air at as much as 1,335 
m.p.h, Thus the propeller slices continuously 
through a large amount of air, producing con- 
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PROPORTIONAL REPRESENTATION 


siderable “lift” or thrust for the craft that rides 
behind it. 

Prophecy (prd/’é.si), a prediction of future 
events, either by divine inspiration or as the re- 
sult of any kind of ecstatic state of mind. The 
writings of almost all religious faiths contains 
pee In Western civilization the best 

arc the prophecies of the Jewish prophets 
(q.v.); Christianity saw in their predictions a 
heralding of the coming of Christ, as the Messiah 
(q.v.). In ancient Greece, the oracles pronounced 
prophecies which often formed the motifs for 
plots in Greek tragedies (e.g., the Delphian oracle 
to Oedipus). In Roman mytholgy the sibyls (q.v.) 
possessed the power of prophecy, and some of 
their utterances are extant (Sibylline Books). 
Oracles are also encountered in Oriental religions. 
Sce also Oracle. 


phers, moralists, lawmakers, and sometimes even 
a. Samuel should be regarded as the first 
actual 
The sequence of great prophets began in the 
Sth century s.c, Elijah and Elisha Ner ptlotig the 
early prophets who left no written works, but 
the Prophets after 800 committed their messages 
writing. 
prophets left books that became recog- 
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EU LINE SE dd OM Termest ctaoa, 
are our greater prophets, Isaiah, Jere- 
miah, Ezekiel, and Danid, and the 12 lose 
prophets, Hosea, Joel, Amos, Obadiah, Jonah, 
Micah, Nahum, Habakkuk, Zephaniah, Haggai, 
Zechariah, and Malachi. Some of the prophets be- 
longed to the kingdom of Judah, some to the 
kingdom of Israel; Ezekiel and Daniel, to the 
period of the Babylon: captivity, and Haggai, 
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Judging from the preserved utterances of the 
prophets, they must have been men of a tre- 
mendously intense religious experience; their 
concern with social and ethical problems assisted 
greatly in the growth of Jewish moral teachings, 

According to the prophets, sin is identical with 
the #ability to recognize the nature of God and 
it follows from violation of the covenant of God 
with His people. Human history is dictated by 
God as He rules nature, but man has the responsi- 
bility for his own individual decisions. See Bible. 

Proportion (pré-pdr’shiin), in mathematics, 
when two ratios are equal, the four quantities 
involved are said to be in proportion. Thus, if 
a/b = c/d, then a, b, c, d are proportional. The 
fractional notation for a ratio, a/b, is gradually 
replacing the older notation a : b, and the equal 
sign is quite generally replacing the older sign 
of four dots, ; :, to indicate a proportion. In 
the older symbols the proportion a/b = c/d would 
be written a:b : : ¢:d. In the ratios a/b and 
c/d, a and c are called the antecedents and band 
d are called the consequents. In the proportion 
alb =c/d, a, b, e, d are sometimes referred to as 
the first, second, third, and fourth proportionals; 
a and d are called the extremes, and b and c are 
called the means. Operations with proportions 
can be easily deduced from the algebra of simple 
fractional equations. 

Proportional Representation (prd-pér’- 
shün-al. rép-ré-zén-ta'shiin) (frequently used in 
its abbreviated form, P.R.), a method of electing 
a body of representatives, designed to assure rep- 
resentation to like-minded groups of voters in 
proportion to their voting strength. If, for ex- 
ample, a city council of nine members is to be 
elected by proportional representation and five- 
ninths of the voters support ticket A, three- 
ninths, ticket B, and one-ninth, ticket C, the 
council chosen will contain 5 members of ticket 
A, 3 of ticket B, and 1 of ticket C. A majority 
can elect a majority of the members but not all, 
and any substantial minority is sure of rep- 
resentation. 

There are different kinds of proportional rep- 
resentation. The one used almost exclusively in 
English-speaking countries is called the Hare 
system (after one of its originators, Thomas Hare 
of England) or the single transferable vote. This 
system is in use in a number of American cities, 
notably Cincinnati, Toledo, Worcester, Cam- 
bridge, Lowell, Wheeling, and Yonkers, and was 
used for five elections each in New York City, 
and Cleveland. It is used for all elections in Eire 
(Ireland), for parts of the provincial elections in 
Manitoba and Alberta, for city elections in Winni- 
peg and Calgary and for some important elec- 
tions in Australia, New Zealand, South Africa, 
and The Netherlands. 

The Hare system allows each voter to express 
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an order of choice among the candidates, usually 
by numbers 1, 2, 3, etc. Several members are 
elected together from the same district or at large, 
but each voter helps to elect just one—the first 
of his choices that can be elected with his help. 
The quota of voters prescribed as sufficient for 
election is not a majority but a smaller fraction 
of the total, its size usually depending on the 
number to be elected. The surplus votes of can- 
didates with more than the quota, and all the 
votes of candidates with too little support to win, 
are transferred to the next choices of the particu- 
lar voters who cast them, With the aid of these 
transfers most of the ballots are made effective 
in electing representatives. 

‘The system requires no party or other division 
into groups for its operation, but when there are 
distinct groups the representation of each depends 
on the number of quotas its voters are able to fill 
and is therefore proportional! to its voting strength, 
The plan has frequently been advocated as a 
means of preventing monopolies of representa- 
tion by dominant political machines and assuring 
a voice to independent and other minorities, It 
also prevents control by any minority at the ex- 
pense of a divided majority, 

Most of the countries of Continental Europe 
outside the Russian sphere of influence, including 
France, Italy, Switzerland, Belgium, The Nether- 
lands, Denmark, Norway, Sweden, and the Amer- 
ican and French zones of Germany, use party 
list. systems. of. proportional representation for 
their national and local elections. List systems 
are also used in several parts of Latin America. 
Differing in details, they all permit the voter to 
cast a vote for a list of candidates and give each 
list approximately the same share of the seats that 
it has of the votes. They give the voter less free- 
dom than the Hare system in that he is not per- 
mitted to direct the transfer of his vote from a 
candidate of one party to a candidate of another 
if his first choice cannot be helped by it. See also 
Vote, 

Propylaea (própizà), in Greek architeo 
ture, the entrance building to a group of edifices 
around an open square; more specifically, the 
entrance to the Acropolis of Athens, built in 
the sth. century se 

Prose (próz), the ordinary language used in 

à ished from poetry, 


agreed that Proserpina should spend half of every 
year with her mother and the heavenly gods and 
the other half with Pluto beneath the earth. This 


technical aspects of verse composition. 

Prostate Gland (pró/tàt glànd), in medi- 
cine, an organ found only in the male. Consisting 
of fibrous tissue, some muscle, and some 
secreting gland tissue, it is located at the 
of the bladder where it surrounds the 
of the tube that carries the urine to 
It measures about 1% by 1 in. and 
1% to 2 ounces, The glandular 
prostate empties its mucus into 
open into the urethra (the tube that 
urine from the bladder). At the place w 
ducts open, the tube carrying the sperm 
the urethra, and the secretion of the 
dilutes the sperm, providing a 
keep them alive while they ferti 
Under the influence of the sex 
prostate is inactive until puberty and 
activity with senility, It is frequently a site of 
infection, and elderly men often suffer from non- 
malignant tumors of the prostate which compress 
the ureihra, However, the prostate may also be 
the site of à cancer, 
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rém’bin), a material 
present in the which forms thrombin and 
which is obtained from blood plasma. 

is a coagulating enzyme found in the blood which 
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devotees of the trade than did the pagans. 
The armies of the Crusades spread the practice 
over larger areas. Severe efforts to suppress pros- 
titution were made during the Reformation, par- 
ticularly in Germany, where licensed houses, ie., 
brothels under police regulation, were abolished. 
The Puritan restrictions in England were equally 
severe. In France, however, the Roman practice 
of registration was revived in 1778, and in Ber- 
lin prostitution was declared a “necessary evil” 
in 1792. The last attempt to suppress it in Ger- 
many took place as late as 1845, and proved a 
complete failure. 

During the 19th century, prostitution and the 
transportation of women for such purposes be- 
came highly commercialized (see White Slave 
Traffic Act). A congress met in London, Eng- 
land, in 1899 for the purpose of regulating such 
traffic and to meet the problems created by 
organized international prostitution. The U.S. 
passed the Mann Act in 1910, instituting severe 
penalties for the transportation of women for 
immoral purposes over state lines. Also in 1910, 
13 countries signed, at Paris, France, an inter- 
national convention for the suppression of the 
white slave traffic. This agreement was effective 
in changing international law relating to pros- 
titution in certain countries, The League of Na- 
tions assumed general supervision over the execu- 
tion of such agreements, calling an international 
conference for this purpose in 1921. The U.N. 
adopted (1946) and implemented (1956) the 
earlier actions of the League. 

In the Western world, governments differ in 
their treatment of prostitution. The licensed 
house is more or less characteristic of the Euro: 
pe continent, but it has been proscribed in 

rance, parts of Germany, and some other coun- 
tries such as Switzerland, The Netherlands, and 
the Scandinavian countries. It also does not exist 
in the U.S, Great Britain, and other English- 
speaking countries, 

In the U.S, prostitution manifested itself most 
openly on the frontier, particularly where a 
— of —— place, as in Louisiana. 

or over a century New Orleans was associated 
with "tenderloin" and "red light" districts; New 
York, long the principal port and mecca for 
immigrants, has had its fair share of notoziety; 
Chicago, the gateway to the West, grew up in a 
lusty era and at one time welcomed the prostitute 
to its streets, But it was on the mining frontiers 
of California, Colorado, Nevada, New Mexico, 
and other western states that prostitutes. and 
een nh sa became colorful and robust fig- 
ures. country was settled, prostitution 
became purely an urban problem in an era of 
growing industrialization. Today, prostitution is 
mostly connected with organized i 

Allied with the evils of prostitution, particu- 


larly in war time, are those of juvenile delinquency 
(q.v.), the spread of venereal diseases (4.v.) and 
especially the problem of young girls engaging 
in prostitution, 

In modern times, the sociological causes which 
make women turn to prostitution are thought 
to include unemployment, bad working condi- 
tions, harsh parental treatment, overcrowded and 
promiscuous living conditions, demoralizing 
urban conditions, bad examples of luxurious live 
ing set by the wealthy, demoralizing literature 
and amusements, and the efforts of panders 
and libertines to entice girls and women into 
immorality. 

See also Crime; Juvenile Delinquency. 

Protagoras (pré-tig’d-ris), Greek philoso- 
pher (ca. 480 m.c-ca. 410 B.c.). Although none 
of his written works survive, his ideas are fairly 
well known since his contemporary, Socrates, 
refers to him often, He became a Sophist (q.v.) 
after he had studied the earlier Greek philoso- 
phers, especially Heraclitus, and he played an 
important part in the study of philosophy and 
of grammar and rhetoric during his time. Peri- 
cles sent him to rule certain Attic colonies, 
but he was later exiled from Greece as an atheist, 
His treatises were publicly burned and he died 
far from his native land. 

Protagoras is famous for his sentence: “Man 
is the measure of all things.” Actually, this 
formula expresses his belief in the ultimate 
subjectivism and relativism of all judgments. He 
insisted that we know only what we perceive 
by our senses, In doing that, however, we know 
only our perception and not the thing in itself, 
the subject proper. Out of this theory, he con- 
cluded that there is no objective good and evil, 
but that good is only what the laws of a country 
declare to be good. Furthermore, no objective 
virtue exists, but only virtue relative to given 
conditions. Knowledge can never be absolute, 
since it is only the knowledge of the knowable 
and the knowable consists of the sum total of 
our perceptions. Thus, it is only natural that 
Socrates and Plato, with their belief in absolute 
values, opposed him. 

Protargol (pró-tàr gòl), a compound of silver 
and albumen which contains about 8 per cent 
of colloidal silver and of indefinite composi- 
tion chemically. It is soluble in water and glyc- 
erol, and is used, in weak solution, as an anti- 
septic in specific infections of mucous mem- 
branes. The solution is sensitive to light. Prep- 
arations of somewhat similar composition are 
known by the commercial names of argonin, 
argyrol, nargol, novargan, proganol, collargol, 
el etc. 

Protection (pré-tzk’shitn), an economic 
theory by which governments seek to limit im- 
ports for the benefit of domestic (ie. native) 
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manufacturers, The principle of protection was 
recognized distinetly by the first tariff levied in 
the U.S., in 1789, though the amount of protec- 
tion was moderate, It has been the policy of the 
government to combine a protective tariff tax 
with the plan of internal improvements at na- 
tional expense, and such a policy has been sus- 
tained during all its history, except in the period 
from the establishment of the Walker tariff in 
1846 to that of the Morrill tariff in 1861, 

Writers on political economy are divided as 
to the practical effect of a protective tariff. It 
is claimed, on the one hand, that it is absolutely 
necessary to protect home industry to enable 
the producers of a protected article to receive 
in return for their services a fair remuneration, 
Those taking the opposite view assert that the 
uniform effect of the policy is to render the 
article produced both expensive and bad. Tariff 
duties are usually of two classes—protective and 
prohibitory. A protective tariff aims to provide 
conditions under which articles of foreign and 
home manufacture can compete in the market 
on terms nearly equal, while a prohibitory tariff 
has the effect of excluding foreign products 
from the market, 

The protective system was first proposed on 
a large scale by an Italian in the suite of Cath- 
erine de’ Medici of France; legislation developed 
whereby retaliatory tariffs were levied in a num- 
ber of countries, as the tariff of England in 1692, 
which taxed the goods imported from France 
on an average about 7$ per cent. In the period 
between 1818 and 1824 all bounties to manu- 
facturers were abolished in Britain, and this, 
with the repeal of the corn and navigation 
laws, ended the protective policy in that coun- 
try. See Tariff; Free Trade, etc. 

Protector (pró-tékrér), the official title of 
one appointed in England as a regent of the 
kingdom during the minority or incapacity of 
the sovereign. The Earl of Pembroke was among 
the first protectors, serving in 1216 during the 
minority of Henry III. Oliver Cromwell 
the title of Lord Protector in 1653 over Eng- 
land, Ireland, and Scotland, serving until 1658, 
and was succeeded in that capacity by Richard 
Cromwell. 

Protectorate (présck’térdt), a condition of 
political dependence under which one nation 
assumes control of the domestic, and, especially, 
the foreign and military affairs of another. In 
modern times, the protected nation is always 
inferior in strength, and the relationship implies 
an element of force and coercion. A protectorate 
is an adjunct to the empire of the protecting 
nation, but is not included among its territories 
nor incorporated within its metropolitan domain. 
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of which are found in solutions or viscous solids 
in nearly all animal and vegetable organisms. 
They are formed exclusively in plants and un- 
dergo but slight alteration when consumed as 
food and stored up by animals, However, man 
derives the ids, or peer pw 
principally from grains, vegetabl 

milk, and the flesh of animals, birds, at fishes. 
The constituents of proteids are similar to those 
of protein, containing carbon, hydrogen, nitro 
gen, oxygen, and sulfur. 

Protein (pró'té-in), the name of certain chem- 
ical substances which occur in the organism 
of plants and animals. They are composed prin- 
cipally of oxygen, carbon, nitrogen, and hy 
gen. These substances are important as 
serving to furnish heat and to repair and build 
up the body, The proteins are classified, not 
according to their chemical composition, but ac- 
cording to their physical properties and their 
action upon certain reagents, They include the 
foods known as proteids and nonproteids, of 
which the former, or albuminoids, are the most 
important. The albuminoids, known as true prov 
teids, are exemplified in the gluten of wheat, 
the albumin of eggs, and the casein of milk. 
Sce Agriculture: Food and NUTRITION. 

Proterozoic (prórérósó'ik), or PRICAM- 
maian, an era in geological time division, which 
is divided into two periods, the Archean and 
Algonkian. The U.S, Geological Survey n" 
all time prior to the Paleozoic to this era. 
rocks of the Archean period are predominantly 
igneous, and are composed of large mames of 
lava flows with some interbedded sediment; the 
whole is cut by granite intrusions of considerable 
extent. The Algonkian rocks are chiefly sedi- 
mentary and were on layers of eroded 
Archean rocks, Although it is possible that in 
‘Archean times there existed tiny animals which 
secreted. lime, there was probably little if any 
animal life in this period. In the latest Algon- 
kian rocks, however, the fomils of what were 
probably brachiopods or crustaceans have been 
found. 


Protesilaus (pro 44's), King of Phylace, 
in Thessaly, son of Jason, It is related in the Miad 
that he was the first who leaped from the ships 
upon the shore of Troy, and Lucian says that 
he was killed by Hector, being the first Greek 
to fall in the Trojan War. The affection be- 
tween Protesilaus and his wife Laodamia is cele- 
brated by the poets. After his death she prayed 
to be permitted to converse with him for the 
space of three hours. This prayer was granted 
and he was conducted from the lower world by 
Mercury, but when he returned his wife killed 
herself and accompanied her husband. 

Protestant Church. See Episco- 
pal Church. 
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Protestants (prot’és-tants), the designation 
applied to Christians who deny the authority of 
the Pope and hold to the right of private judg- 
ment in the matter of religion. The name was 
first applied to the princes and other adherents 
of Luther, who, at the second council of Spires, 
held on Apr. 19, 1529, protested against the 
decree of the majority, representing the Roman 
Catholic states of Europe. This decree involved 
a virtual submission of the reformers, who not 
only dissented from the decree, but appealed 
to a general council. Among the leading princes 
who followed the leadership of Luther were 
Landgrave Philip of Hesse, the Electors George 
of Brandenburg and John of Saxony, Prince 
Wolfgang of Anhalt, and Princes Ernest and 
Francis of Brunswick-Luneburg. Many imperial 
cities joined the movement under Luther. They 
were Ulm, Strasbourg, Nuremberg, Constance, 
and others. During the Thirty Years’ War (1618- 
48) two major Protestant sects developed. In ad- 
dition to the Lutherans, who called themselves 
the “Lutheran Church,” there appeared the “Re- 
ee Church,” which was led by John Calvin 

gw.). 

The Protestant churches include the Christian 
denominations which are not Roman and Greek 
Catholic, though several branches of the Anglican 
Church do not accept the classification as his- 
torically correct when applied to them. Among 
the fundamental doctrines of Protestantism are 
the supremacy of the Bible above bishops and 
councils, individual responsibility, justification 
by faith, and freedom within the authority of 
the Bible of conscience and worship. The branches 
of the Protestant Church are more or less widely 
distributed, though the Teutonic peoples of 
Northern Europe and their descendants have 
had and still make up the largest membership. 
There are about 20 major Protestant denomina- 
tions or communions and about 200 smaller sects 
and denominational groups within Protestantism. 
The Protestant churches of the world have a 
membership of about 135,000,000, See also Creed. 

Proteus (pró'té-üs), a Greek sea god known 
as “The Old Man of the Sea,” regarded a son 
of Neptune. He is represented as a marine deity, 
who tended flocks of seals at the bottom of the 
sea, but at the hour of noon came up to the 
island of Pharos, on the Egyptian coast. It was 
his custom to slumber beneath the grateful shade 
of the rocks while surrounded by flocks of seals, 
and his coming was awaited with interest, since 
he possessed the gift of prophecy. Those con- 
sulting him were obliged to hold him in their 
embrace, as he endeavored to escape, and for 
that purpose changed himself into various hideous 
forms and objects. When at last wearied from 
efforts to escape, he foretold future events and 
again dived to the bottom of the sea, accom- 
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panied by all the marine animals he tended. 

Proton (pro’ton), the positively charged fun- 
damental particle which is one of the constitu- 
ents of all known matter. The charge of the 
proton is 1.602 X 107? coulomb, numerically the 
same as the charge of the electron although 
with opposite sign. The mass of the próton is 
1.672 X 10 ?* gram, about 1,840 times greater than 
that of the electron. Protons constitute the nuclei 
of hydrogen atoms; they may be thought of as 
hydrogen ions. All other atoms contain protons 
and neutrons in their nuclei; the number of pro- 
tons in an atom is its atomic number, while the 
total number of protons and neutrons is the mass 
number. See also Atoms. 

High-energy protons constitute about 90 per 
cent of the cosmic rays reaching the earth from 
interstellar space. Recently, a particle known as 
the antiproton has been discovered, which has 
the same mass as that of the proton but carries 
a negative rather than a positive electrical 
charge. When a proton and an antiproton come 
near one another, they are "annihilated"; that 
is, their combined mass is completely converted 
into energy, in the form of two high-energy 
gamma rays. The reverse process, in which a 
high-energy gamma ray "materializes" into a 
proton and an antiproton in the presence of 
another atomic nucleus, is the one by which the 
antiproton was first discovered. 

Protoplasm (pró'tó-pláz'm), the viscous and 
more or less transparent material, made up of 
more or less of all the elements of the human 
body, constituting the essential substance of living 
cells, upon which depends all the vital functions 
of nutrition, secretion, growth, irritability, mo- 
bility, and reproduction. The protoplasm of most 
cells, seen under high magnification, appears as 
a spongy network (spongioplasm) enmeshing a 
more fluid substance (hyaloplasm). Within the 
nucleus of the germ cells (ovum in the female 
and spermatozoon in the human male) there may 
be seen at the time of cell division after union 
of the male and female germ cells (q.v.), an 
orderly subdivision and rearrangement of parts 
of the nuclear protoplasm (called nucleoplasm) 
into chromosomes (q.v.). Within these chromo- 
somes are linearly arranged the elementary bod- 
ies or units of inheritance, called genes (g.v), 
which by interaction with the genic and proto- 
plasmic complex of the cell of the opposite sex 
with which they are combined, control or con- 
dition the development of hereditary characteris- 
tics. In short, the gene within the chromosome 
within the nucleus of the germ cell is the “phys- 
ical basis of heredity.” 

Protozoa (pré-té-26'd), one of the subdivi- 
sions of the animal kingdom. It is a division of 
the invertebrate animals, embracing those that 
have a simple organism, reducible to a cell or 
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cell contents. Cuvier and Agassiz include the 
vertebrates, articulates, mollusks, and radiates 
among the distinct divisions of the animal 
kingdom, while others add a fifth branch, the 
protozoa, However, the last mentioned, as formu- 
lated by some writers, includes forms of life 
that are now known to be plants and others 
are embryonic forms of crustaceans, mollusks, 
and worms. As generally defined, the pro- 
tozoa include the foraminifera, rhizopods, and 
some of the infusoria. All the animals belong- 
ing to this division are minute and but few 
can be seen without the microscope. While a 
few live in moist earth or as parasites on or in 
other living organisms, the larger number are 
found in fresh and salt waters, The food is taken 
into the protoplasm, the name applied to their 
nearly structureless substance, either by a spe- 
cialized mouth, or by any part of the cell sub- 
stance, in the form of particles, As a rule they 
are incapable of assimilating nitrogen, since their 
cells consist largely of nitrates or carbonates. Re- 
production is usually by spore formation, fission, 
or germination. Sponges belong to the protozoa 
and constitute the largest form. An infusore is 
said to be the cause of hay fever and other dis- 
eases, but many species are important in that they 
act as scavengers. Extensive beds of rocks have 
been built up by the skeletons of these animals. 

Proudhon (próo-dón'), pierre Joseph, politi- 
cal writer and economist, born at Besançon, 
France, July 15, 1809; died in Passy, Paris, France, 
Jan. 16, 1865. He was the son of a cooper and 
received the rudiments of an education at the 
college in his native town, and in 1828 entered 
a printing office as proofreader. While in this 
position he acquired considerable ability as a 
linguist, and published (1838) a work on French 
grammar of such merit that he was awarded a 
pension by the Acad. of Besançon. In 1840 he 
published a work on political economy “Qu'est-ce 
que la proprieté?”, in which he advanced the 
radical theory that “property is theft.” This and 
other works caused him to be prosecuted, but 
he was ultimately acquitted. From 1843-47 he 
superintended a water transport system at Lyons 
on the Saone and Rhone Rivers. He settled in 
Paris in the latter year, and became a leader 
of the Revolution of 1848, publishing an aggres- 
sive journal which advocated extreme democracy 
and socialism. His paper was suppressed by the 
government, but he was chosen by a large vote 
as a representative in the constituent assembly 
from the department of the Seine. The radical 
views he expressed caused a majority of the 
members to seek to suppress his views by making 
disturbances during his addresses. However, he 
reached the masses by publishing three daily 
papers in Paris, and in 1849 was imprisoned 
for three years on the charge of inciting insur- 
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rections. In 1852 he regained his liberty and 
settled in Belgium, where he continued publish- 
ing addresses and works on political and eco- 
nomic reforms. Among his writings are “De la 
création de l'ordre dans l'humanité” and “Sys- 
tème des contradictions economiques,” Proudhon 
was influential as a writer and speaker, and his 
fines and many of his expenses were defrayed 
by popular subscription. He argued that labor 
alone should receive the product of labor, and 
that there was no justification for the existence 
of rent and interest. The state, he maintained, 
must be destroyed because it was founded on 
the concept of property. 

Proust (próost), Maxckt, author, born July 
10, 1871, in Paris, France; died there Nov. 18, 
1922. The son of a professor of medicine, Proust 
studied at the Lycée Condorcet from 1882-89. 
A private income enabled him to spend the next 
15 years indulging his enjoyment of fashionable 
society. In 1905, after the death of his parents, 
he secluded himself in a soundproofed apart- 
ment in Paris, It was here that he planned and 
wrote his 15-volume lifework. He did not ac- 
tually begin to cree until he was 43, having 
previously published only two unimportant trans- 
lations. In 1914, however, he began his monu- 
mental masterpiece, "Remembrance of Things 
Past" which was gradually published, part of 
it posthumously. The novels which make up the 
work include: "Swann's Way," "Within a Bud- 
ding Grove," "The Guermantes Way," “The Cit- 
ies of the Plain,” “The Captive,” “The Sweet 
Cheat Gone,” and “The Past Recaptured.” 

Proust's work, which came to have great in- 
fluence not only on literature but on the general 
thinking of the whole world, is characterized 
by the high sensitivity of the author toward his 
surroundings and by a tremendous descriptive 
power. He was able to mirror the most subtle 
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sensations of all the senses, not only of sight 
and sound, but also, for example, of smell. While 
these qualities had been introduced in French 
literature by Stendhal (1783-1842), Proust's acute 
psychological observation and self-observation ex- 
tended modern man's conscious awareness of 
himself. The relationship between man and his 
social environment and the mutual influence of 
the two on each other were of utmost impor- 
tance to Proust. 

Provencal (pré-viin-sél’), the name used to 
designate the different Romanic dialects formerly 
spoken and written in the south of France, which 
are employed at present by country people in 
the region included in the former Province of 
Provence, Collectively they are classed as one 
of the six chief Romance or neo-Latin languages 
and sometimes as a dialect of French. Provençal 
is inflected more than the other dialects of its 
class and was the first to be fixed grammatically. 
The earliest writings in the Provencal language 
date from the oth century, and in the 11th and 
12th centuries its literature spread over a large 
portion of southern France and into northern 
Italy and Spain. Its widest use and highest de- 
velopment were reached in the latter part of the 
12th century. The highly inflectional properties 
make it particularly adaptable to the production 
of poetic forms, though in modern times it is 
more simply inflected than in the ancient, and 
a considerable number of French words and 
terms have been incorporated with it. Provengal 
literature was revived in the 19th century. 

Provence (pró-vins), a former French mari- 
time province, bounded on the y. by the Dau- 
phine, x. by the Alps and Italy, w. by the Rhone 
River, and s. by the Mediterranean Sea. Provincia, 
part of Roman Gaul, gave the territory its name. 
Overrun by Visigoths and Burgundians in the 
5th century, most of Provence was attached to 
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Cisjuran Burgundy in 879 and in 1032 passed to 
the Holy Roman Empire. In 1482, it was annexed 


by France, but retained its autonomous assem- - 


bly until 1639. In 1789, Provence became the 


three departments of Bouches-du-Rhône, Basses- ^ 


Alpes, and Var, to which Vaucluse was added 
in 1793 and Alpes-Maritimes in 1860. Several 
of Daudet’s (q.v.) novels celebrate the region. 

Proverbs (próv'erbz) are brief, pointed, gen- 
eral expressions of folk-wisdom. A true proverb 
is not only very general in its application, but 
is also widely known and widely used among 
the people of the region in which it is current. 
Although many collections of proverbs have 
been assembled and published, and although 
they have been subject to a good deal of study, 
proverbs are not usually of literary origin. They 
rise among the people because of their applica- 
bility to the activities of daily life. 

Proverbs are often figurative. They usually 
draw their metaphors from common daily activi- 
ties and observations. Such homely sayings as 
the following illustrate the characteristics of 
proverbs: The burnt child fears the fire. Half 
a loaf is better than none. A new broom sweeps 
clean, Birds of a feather flock together. Don't 
count your chickens before they are hatched. 
Haste makes waste. 

Because of their very general applicability, 
the same or strikingly similar proverbs often ap- 
pear in a great many regions and a great many 
languages. 

Proverbs (próv'érbz), book or, one of the 
books of the Old Testament. Probably added 
comparatively late, it represents a compilation 
from various sources and, although it is possible 
that some of Solomon's sayings are preserved 
therein, it is surely not a collection of the sayings 
of Solomon. As a whole, it is secular and its con- 
nection with the religious contents of the Old 
Testament is somewhat artificial. It belongs to 
the "wisdom" literature, which we encounter 
in the Old Testament, and also generally in the 
literature of ancient people. There are Egyptian 
books of wisdom before the 15th Dynasty (ca. 
1900 Bc.) and there are early Greek wisdom 
books. The Jewish wisdom books, which col- 
lect “mashals,” contain short, didactic condensa- 
tions, discourses, aphorisms, and allegories, and 
only exceptionally what we call a proverb or 
a folk-saying. Thus, the only unifying idea in 
the book is that its sayings give advice for prac- 
tical life in society and for human behavior 
toward our brethren. The collector of the sayings 
assumes that the cardinal social virtues are the 
guiding principles in our life. 

The Book of Proverbs is a canonical—not a 
Prophetic—book and does not pretend to be in- 
spired directly by God. Many of its sayings are 
taken over from the wisdom of neighboring 
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peoples; Egyptian sayings ate often clearly trace- 
able. 

The Book refers to daily life and clearly in- 
dicates that the life of the time in which it 
was compiled is daily city life and not the coun- 
try life of the early Jews. This fact alone suffi- 
ciently proves that its sayings could not have 
been selected before 350 or 300 B.c. Its strong 
philosophical character shows the influence of 
the intellectual contact with the world of Greek 
philosophy. Theologians have published scholarly 
works of research on the origin of various groups 
of sayings and even of single sentences, and it 
has become clear that some of them are of 
earlier, some of later origin. As a whole, they 
were certainly not edited before 350 s.c. and 
probably not later than 150 s.c. 

Providence (próvi-dens), a city and port of 
entry in northern Rhode Island, capital and larg- 
est city of the state, seat of Providence County, 
located 44 m. s.w. of Boston at the head of Nar- 
ragansett Bay. It is served by the New York, New 
Haven and Hartford R.R. Theodore Francis 
Green Airport, at Hillsgrove, is 7 m. from the 
center of the city. 

Description: Covering an area of 17.9 sq. m., 
the city is plainly divided into the business sec- 
tion on a level plain, and the residential area, lo- 
cated on hilly sections to the north and east. Im- 
portant business streets are Westminster and 
Weybosset, running in a generally east-west di- 
rection. Many streets on the colonial East Side 
bear such names as Benefit, Benevolent, and 
Hope. The city’s parks and playgrounds cover 790 
acres. Roger Williams Park (442 acres), in the 
southwestern part of the city, is the largest. The 
nearby residential area on Narragansett Bay is an 
important tourist center. The Quonset Point 
Naval Air Station and the Naval Construction 
Battalion Center at Davisville are both about 15 
m. from the city. 

Points of interest include the Arcade (1828), 
sole survivor of the “temples of trade” built at 
that time; First Baptist Church (1775), mother 
church of American Baptists; First Unitarian 
Church (1816), housing the largest bell ever cast 
by Paul Revere; the Protestant Episcopal Cathe- 
dral of St. John; the Roman Catholic Cathedral 
of SS. Peter and Paul; John Brown House (1786) 
and old State House (1762), where Rhode Island 
declared its independence on May 4, 1776, two 
months before the other colonies. 

Commerce: Providence is an important center 
of wholesale and retail trade; in fact, 70 per 
cent of the state’s population lives within a 
10-m. radius of the city. Among the city's major 
manufactures are jewelry, silverware, machinery 
and machine tools, fabricated metals, textiles, 
instruments and optical goods, and rubber goods; 
printing and publishing are also important. The 
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city is part of the Providence-Pawtucket, R.L- 
Mass., standard metropolitan statistical area (pop., 
1960, 816,148), which includes parts of several 
counties. The city produced a value added by 
manufacture of $294,410,000 in 1958. 

Evucation: The annual enrollment in the pub- 
lic schools is ca. 28,750; in the parochial schools, 
ca. 10,000. Institutions of higher learning in- 
clude Brown Univ.; its affiliate, Pembroke Coll. 
for Women; the Rhode Island School of Design; 
Providence Coll; Rhode Island Coll. of Educa- 
tion; Bryant Coll. of Business and Administra- 
tion; and Roger Williams Junior Coll. Cultural 
institutions include the John Carter Brown Li- 
brary and Pendleton House, a museum exhibiting 
an extensive collection of early American furni- 
ture, which is. part of the Museum of the School 
of Design. 

Government: The government is headed by a 
mayor and 26 council members, elected bienni- 
ally. 

Tune: Providence was founded in 1636 by 
Roger Williams, who in 1643 received a patent of 
incorporation of "Providence Plantations in the 
Narragansett Bay in New England,” uniting 
Providence with Portsmouth and Newport. Prov- 
idence was burned in 1676, during King Philip's 
War, but afterwards changed from a community 
of planters to one of commerce and industry. 
After the American Revolution it surpassed New- 
port in population and attained such a degree of 
wealth that property valuations nearly trebled be- 
tween 1782 and 1800. It was incorporated as a 
city in June 1832. 

Poputation: In 1810 the population was 10,071. 
The greatest growth occurred between 1840 and 
1850 when the population increased from 23,172 
to 41,518. It exceeded 100,000 for the first time 
in 1875, and continued to grow, but declined 
(due to the expansion of suburban areas) from 
253,504 in 1940 to 248,674 in 1950. In 1960 the 
population was 207,498. 

Provincetown (próv/instoun), a town in 
Barnstable County, Massachusetts, on the tip of 
Cape Cod, 47 m. N.E. of New Bedford. It was 
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settled in 1620 as the first landing place of the 
Pilgrims, who there drew up the Mayflower Com- 
pact. The town was incorporated in 1727. Once a 
whaling station, its chief industry is now fish- 
ing. The tourist trade is extensive and includes 
many artists every summer. It is the seat of the 
Cape Cod School of Art and the Provincetown 
Players. Population, 1950, 3,745. 

Provo (pró'vo), a city in Utah, seat of Utah 
County, on the Provo River, ca. 45 m. s. of Salt 
Lake City. It is on the Denver & Rio Grande 
and the Union Pacific R.R.’s. The center of an 
agricultural area, it has packing plants, flour 
mills, steel plants, and brickyards. Brigham 
Young Univ. is located here. It is a summer 
resort; nearby Utah Lake, Provo Canyon, and 
Bridal Veil Falls are popular tourist attractions. 
Settled (1849) by Mormons, Provo was chartered 
in 1851. Population, 1950, 28,937. 

Proxy (prok'si), a piece of writing by. which 
a person is authorized to act for another, espe- 
cially in political and conventional matters, It is a 
common practice, where a delegate cannot act, 
to authorize another to act and vote in his stead 
in a convention. This is also commonly applied 
in business matters, as in corporations, to au- 
thorize some óther member to represent one or 
more members by proxy. Proxy may also refer to 
the person designated to act as an agent, or sub- 
stitute, 

Prunes (próonz), the dried fruit of any one 
of several species of the common plum. Prunes 
are produced extensively in California, Oregon, 
and southern Europe, and are known in the 
market from the country producing them, as 
California, Spanish, German, Turkish, and 
French prunes. They are used extensively as a 
food, after being Prepared by stewing, and in 
some countries brandy is distilled from them. 

Pruning (proon'ing), the act of cutting off 
superfluous branches, shoots, or roots of trees and 
shrubs for the purpose of bringing the plants 
to a particular form, or with the view of strength- 
ening the growth of the parts remaining. Many 
plants throw out unprofitable growths, thus de- 
creasing the production of lowers and fruit, while 
some assume a form either undesirable or ill 
suited to withstand the effect of wind and 
weather. The ultimate result of. judicious pruning 
is an increase in the vitality of the plant and in 
the size and quality of its fruit. This result is 
due to the removal of excessive branches, thus 
exposing the inner limbs to a greater amount of 
sunlight and causing a larger quantity of vital 
sap to flow to the flowers and fruit. In some 
countries forest trees are pruned with the view 
of influencing the growth of their trunks as to size 
and direction, while in lower culture plants are 
trimmed to increase the size and vigor of their 
ornamental parts. Root pruning is generally ef- 
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fected to increase the beauty and size of flowers. 
Both classes of pruning depend upon the plants 
to be improved, since the removal of a large 
number of roots and branches may impair gen- 
eral growth. Pruning out of season is particularly 
harmful. 

Prussia (prüsh'á), in German, Preussen, for- 
merly the largest constituent of Germany. Until 
the defeat of Germany in World War II, it was 
divided into the following provinces: East 
Prussia, West Prussia, Brandenburg, Pomerania, 
Silesia, Saxony, Schleswig-Holstein, Hanover, 
Westphalia, Hesse-Nassau, Rhineland, and Ho- 
henzollern. Silesia was the largest province, 
area 15,568 sq. m., and Hohenzollern was the 
smallest, area 441 sq. m. The total area was 
134,548 sq. m. Berlin was the capital and largest 
city. Other cities of importance included Breslau, 
Cologne, Danzig, Düsseldorf, Frankfort, Königs- 
berg, Magdeburg, Altona, Stettin, Krefeld, Aachen, 
and Halle. In 1947 Prussia was dismembered and 
the various parts were distributed among newly 
established administrative units called Länder. 

Description. The western part of what was 
Prussia is rather hilly and mountainous, but the 
general surface of the vast territory lying toward 
the north and east is level or undulating. The 
principal rivers of this territory include the 
Rhine, Weser, Elbe, and Oder. The principal 
rivers have been improved for navigation by a 
network of canals and there is adequate railway 
service. Formerly the region was covered by a 
vast expanse of forests, and about one quarter of 
the surface is still covered with timber. Much of 
the soil is exceedingly fertile, though in some por- 
tions marshes and peat bogs are extensive, while 
in others the soil is light and sandy, as in the 
case of former East Prussia and West Prussia, The 
Rhine Valley is noted as the most picturesque 
and fertile part of Germany. It is famous for its 
fine orchards and vineyards. 

Industriss. Farming remains one of the leading 
enterprises of this region. Among the products are 
wheat, barley, oats, maize, potatoes, sugar beets, 
garden produce, flax, and hemp. The raising of 
domestic animals is an important enterprise. Min- 
ing is a major industry, the products including 
coal, peat, iron, zinc, lead, copper, cobalt, silver, 
salts, copperas, manganese, and nickel. Among 
the manufactures are beet sugar, tobacco products, 
cotton and woolen goods, scientific instruments, 
and machinery. Before World War II, it had a 
vast trade in textile fabrics, chemicals, metal 
wares, leather, glass, stoneware, timber, and live- 
stock. The leading port cities were Stettin, Flens- 
burg, Königsberg, Kolberg, Stralsund, Kiel, on 
the Baltic, and the North Sea port of Altona. 
The Ruhr (q.v.) district, one of Europe’s most 
important industrial areas, lies in this region. 

Education. The educational institutions of 
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Prussia gained world-wide fame. Attendance at 
all the public elementary schools was compulsory. 
Noted universities were at Berlin, Halle, Gót- 
tingen, Kénigsberg, Greifswald, Münster, Bres- 
lau, Kiel, Bonn, and Marburg. The State Library 
at Berlin was Prussia’s leading library. 

Innasrtants. The earliest inhabitants were the 
pagan Pruzzen, who were subjugated by the 
Knights of the Teutonic Order of St. George in 
the 13th century, They encouraged German 
colonization in Prussia and were responsible for 
the start of cities such as Danzig, Marienburg, 
and Kénigsberg (now Kaliningrad). Later events 
brought about the entry of Poles, who, through- 
out the region’s history, were the principal minor- 
ity. The last population figure for Prussia as an 
entity was 41,762,040, in 1939. 

History. It is thought that when the Phoe- 
nicians visited the North and Baltic Seas, in the 
4th century s.c., they found Slavonic tribes oc- 
cupying the region at present comprised in north- 
ern Prussia, but little is known of these people 
until the roth century, when they are mentioned 
by a number of writers as Borussi or Porussi. 
Their fear of losing independence caused them 
to battle against the advance of Christianity with 
marked determination, and in 997 Bishop Adal- 
bert of Prague was martyred by them. The 
Teutonic Order of St. George converted them to 
Christianity in the middle of the 13th century. A 
considerable part of modern Prussia was governed 
by the Teutonic Knights until 1466 (Peace of 
Thorn), when their power was overthrown by 
the Poles, The Teutonic Order embraced Protes- 
tantism and its land was converted into a secular 
duchy (1525), under the rule of its chief knight, 
Albert of Brandenburg. Albert, at the same time, 
was invested with the duchy of Prussia under the 
Polish king. Frederick William, known as the 
Great Elector, established Prussia as a European 
power after the Peace of Oliva (1660), which 
freed Prussia of Polish authority. 

Prussia was a noted seat of action in the 
Reformation. It was connected more or less prom- 
inently with the early German Empire that in- 
cluded Austria and Italy, and took a large part 
in the contests that led to the overthrow of 
Napoleon in 1815 after it had been all but dis- 
membered by the French emperor. Prussia was 
established as a world power in 1866, when it 
undertook an aggressive movement against the 
power of Austria, which not only consolidated 
many of the German states with Prussia, but ulti- 
mately resulted in the organization of the German 
Empire after the Franco-Prussian War of 1870-71, 
the Prussian king assuming the title of Emperor of 
Germany; thereafter the history of Prussia is that 
of Germany (4.v.). However, in the course of the 
Allied occupation of Germany after World War 
II, Prussia as an entity ceased to exist. 


PSEUDONYMS 


Prussic Acid (prassik asid), a colorless 
liquid discovered by Scheele in 1783, known 
scientifically as hydrocyanic acid or cyanide of 
hydrogen. It has a specific gravity of .7, boils at 
80° F., and solidifies at 5°, forming feathery 
crystals. Prussic acid is obtained from many 
sources, including the kernel of the bitter almond 
and the fruits of the peach and apricot families. 
It is derived from the leaves of the cherry, laurel, 
and peach and from different parts of various 
plants. 

Prut (próot), a tributary of the Danube 
River, rising near the boundary of Galicia and 
Hungary, on the northeastern side of the Car- 
pathian Mts. After a course of about 500 m. to- 
ward the southeast it joins the Danube at Galatz. 
It forms the boundary between Rumania and 
Russia, has a deep valley, and is navigable to 
Jassy. 

Przemysl (pshé’mish’l), a city in Poland, in 
Galicia, on the San River, 50 m. s.w. of Lwow. 
It is the seat of a Roman Catholic and a Greek 
Catholic bishop, and has a cathedral built in the 
15th century. It is a railway and trade center. 
The Russians captured it in March 1915, but lost 
it soon after. It also was a battlefield in World 
War II. Population, ca. 300,000. 

Psalms (sämz), Book or, a book of the Old 
Testament, containing the songs of praise used 
by the Jews in their worship in the temple. It 
contains 150 psalms, or sacred lyrics, and was 
arranged by the Hebrews in five books, each 
having a particular superscription and terminat- 
ing with a doxology. It is evident that the book 
was compiled from many sources over many cen- 
turies. Some writers have attributed it almost 
entirely to David, but others think that Solo- 
mon wrote a number of the psalms. It is certain 
that some were written after the Babylonian cap- 
tivity, and others in the time of the Maccabees. 
The New Testament contains many references to 
the Psalms. 

Psaltery (sól'tér-i), an ancient musical instru- 
ment. See Dulcimer. 

Pseudonyms (si'dó-nimz), fictitious names 
assumed by writers or actors to conceal their 
identity. They are frequently called noms de 
plume, French for “pen names.” The practice of 
publishing books and magazine articles under 
false names originated with persons who, for 
reasons of modesty, did not care to be spoken 
of in connection with their publications. Many 
young authors have used pseudonyms because 
they did not wish to risk revealing their identity, 
and later the assumed names clung to them and 
became more widely known than their real 
names. This is particularly true of such writers 
as Marian Evans, D.R. Locke, William Sydney 
Porter, and Samuel L. Clemens, who are better 
known by their respective pseudonyms, George 
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Eliot, Petroleum V. Nasby, O. Henry, and Mark 
Twain. 

Psittacosis (5it--ko'sis). See Parrot Fever. 

Psittacus (sit’d-kits), the genus parrot, al- 
though in recent classifications the term has been 
restricted to the common gray parrot and some of 
its relatives, 

Psyche (ske), in Greek mythology, the 
youngest of three princesses, whose beauty ex- 
cited the jealousy of Venus and so attracted those 
with whom she came in contact that she was 
often mistaken for Venus. After observing for 
some time the popularity of Psyche, Venus sent 
Cupid, or Love, to inspire her with admiration 
for the most contemptible objects. However, 
Cupid himself soon became enamored of her and 
his passions were fully reciprocated by the maiden. 
The nightly visits of the two lovers attracted the 
attention of the two jealous sisters of Psyche, who 
prevailed upon her to fear that she was in court- 
ship with a monster. Although it had been previ- 
ously understood that the maiden should not in- 
quire regarding the personal affairs of Cupid, she 
Was so aroused to curiosity that on one occasion 
she carried a lamp to the chamber of her lover, 
in whom she discovered the handsomest of gods. 
In the excitement that followed Cupid was 
awakened from his sleep, only to reprove her 
for her doubts and vanished from her sight. 
Later Psyche and Venus became fully reconciled, 
and the two lovers were united in immortal wed- 
lock with the sanction of Jupiter. Writers have 
generally regarded the story of Psyche as personi- 
fying the human soul in its progress through the 
afflictions of life until immortal peace is realized, 

Psychiatry (si-ki’d-tri), the branch of medi. 
cine which deals with the recognition and treat- 
ment of mental disorders, that is, with disturb- 
ances of attitude, personality, and behavior, De- 
rived from the Greek words psyche (mind, spirit, 
soul) and iatreia (healing), psychiatry was a 
purely descriptive specialty until about 50 years 
ago. Since then it has undergone a tremendous 
experimental and clinical development, so that at 
Present greater emphasis is being placed on treat- 
ment. This new dynamic psychiatry is based on 
psychopathology, or the study of abnormal men- 
tal processes. 

Some psychiatric illnesses are accompanied by 
organic disease of the nervous system, that is, 
pathological changes visible to the naked eye or 
with the microscope—for instance, syphilis, ar- 
teriosclerosis, or tumor of the brain. Others are 
purely functional or psychogenic, that is, origi- 
nating within the mind without visible changes 
in the brain—for instance, psychoneurosis or 
paranoia. Still others are sometimes placed in one 
group or the other, for instance, schizophrenia. 
By contrast, neurology treats symptoms of disease 
of the nervous system, such as apoplexy, paralysis, 
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or tremors, in which there are usually few mental 
disturbances but always abnormal changes in the 
brain or spinal cord. However, these two special- 
ties are so frequently linked by concomitant nerv- 
ous and mental symptoms that they are jointly 
designated by the term neuropsychiatry. 

The symptoms of mental disorders are many 
and varied, but the following are among the 
most frequently encountered. Hallucinations are 
perceptions of sights, sounds, or odors which do 
not really exist, although they seem very real to 
the patient. ///usions are misinterpretations of ex- 
isting ideas or phenomena, which the patient 
refers to himself. Delusions are imagined but 
fixed ideas of persecution, jealousy, grandeur, ill- 
ness, or sin, without a real or with only a coinci- 
dental factual basis. 

Obsessions or compulsions are ideas which con- 
tinually obtrude themselves against the patient's 
will with or without external cause, the content 
of which is usually recognized as incorrect. Speech 
disturbances may consist of too-rapid speech, re- 
fusal to speak at all, too rapid shifting from one 
subject to another unrelated subject, or repeti- 
tion of the same word, phrase, or nonsensical 
word. Similarly, disorders of movement may con- 
sist of too-rapid movements of the arms and legs, 
constant running around, or refusal to move at 
all, or keeping any position in which the limbs 
may be placed. The emotions or mood may be 
disturbed—for instance, laughing or crying with- 
out reason, or lack of reaction to pain, or dulling 
of emotion so that the patient may speak of 
pleasant or horrible experiences without showing 
pleasure or fear. Personality and behavior changes 
are often seen; the patient may act as if he were 
someone else, or even two different persons, or a 
friendly person may become suspicious and aso- 
cial. Memory and orientation defects may appeat 
so that the patient will not know his name, age, or 
where he is; amnesia is the term used for loss of 
memory. Although all mental disorders show 
themselves by these symptoms, the complete pic- 
ture of the illness depends on the previous per- 
sonality of the patient. 

The classification of psychiatric disease is based 
generally either on the predominant symptoms 
or on the causative agent. Unfortunately, termi- 
nology varies from one country to another. In 
America, a standard classification and nomen- 
clature have been adopted by the American Psy- 
chiatric Association. F 

Psychosis is a profound mental disorder in 
which all or most of the faculties of adaptation 
to environment are disrupted, że., social, religious, 
intellectual, and emotional, with subsequent dis- 
organization of the personality. The psychotic 
loses contact with reality. This may or may not 
be accompanied by organic changes in the brain. 
The most important psychoses are: Schizophrenia 
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(a splitting of the personality, also called dementia 
precox), of which several varieties are character- 
ized in addition by hallucinations, ideas of per- 
secution or grandeur, and disturbances of move- 
ment; mania, an agitated state, with overactive 
body movements, rapid flow of ideas, and con- 
tinuous talking; melancholia, the opposite state, 
with depression, inactivity, unwillingness to 
speak, and self-accusation for imagined wrong- 
doing; manic-depressive psychosis, consisting of 
alternating periods of mania and melancholia. 
Other psychoses which always have visible 
changes in the nervous substance, are caused by 
acute infections, alcoholic overindulgence, drug 
addiction, and brain tumors. The term insanity 
and the adjective “crazy,” popularly used by the 
lay public but of little significance to the psy- 
chiatrist, refer to the psychoses. 

By contrast, the psychoneuroses or neuroses are 
personality disorders in which there is no visible 
disease process in the brain or part of the body 
which appears ill. They are really a defense mech- 
anism or outlet by which conflicts between the 
restrictions of society and hidden instinctive, emo- 
tional, or sexual desires and experiences, may find 
solution, These then manifest themselves as ap- 
parently unrelated mental and physical symptoms. 
These patients retain contact with reality and 
have insight into the fact that something is 
wrong with them; this is one of the characteristics 
distinguishing the neuroses from the psychoses. 
They may have unreasonable fears (phobias), or 
the urge to repeat certain acts such as washing 
the hands (compulsions), or bothersome thoughts 
which cannot be dismissed from the mind (o5 
sessions), or extreme nervousness with trembling 
and sweating (anxiety), or paralysis. The neuro- 
sis may also show itself by difficulties in adjust- 
ment: inability to hold a job, marital disharmony, 
inadequate sexual satisfaction or even sexual per- 
versions, extreme aggressiveness or timidity, feel- 
ings of failure or undue ambition, and many 
others. A neurotic person is not insane but he is 
ill; his symptoms are not imaginary, they are 
very real, and can cause intense suffering, un- 
happiness, and disability. 

By dementia is meant a reduction of the intel- 
lectual faculties, previously normal, to a childish 
or infantile level, Some of these patients even 
have to be fed and "changed." This condition is 
sometimes seen as a result of an untreated psy- 
chosis, or in old age. Feeble-mindedness or men- 
tal deficiency refers to a low level of intelligence 
and understanding in a person whose physical age 
is greater than his mental age. This mental age 
is easily determined by standard intelligence tests 
(such as those used by psychiatrists in the army 
or in schools). According to degree of intel- 
lectual development, these persons are classi 
as idiots when their intelligence is less than that 
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of a child two years old; as imbeciles when less 
than a child of seven; and as morons when less 
than a child of 12. This arrested development of 
the mind is usually present from birth, in which 
case it may be either inherited from weak-minded 
parents or due to a birth injury. It is frequently 
accompanied by malformations of the brain, head, 
or body, such as cleft palate or undescended tes- 
ticles. However, it may follow malnutrition, de- 
ficient thyroid function (known as cretinism), 
congenital syphilis, or infection of the brain, all 
during childhood. 

Psychosomatic medicine (soma = body) is an 
increasingly common name for a branch of psy- 
chiatry although its concepts have been known 
to physicians for a century. It deals with physical 
illnesses referable to some body organ, with 
physiological disturbances therein, not stemming 
from disease of that organ but rather from pent 
up unconscious conflicts or emotional tension. 
Also included are conditions where there is a 
slight real disease of some part of the body, but 
in which psychic tension aggravates the sym] 
toms, Among numerous examples are certain 
types of colitis, palpitations, high blood pressure, 
hyperthyroidism, menstrual pain, and asthma. 

The importance of neuropsychiatry as a social 
and economic problem can hardly be underesti- 
mated. Nervous and mental disease occupies third 
place as to frequency among all diseases in the 
U.S., with approximately 1,500,000 cases per year, 
hospital and ambulatory patients included. Ac- 
cording to the latest statistics of the Federal Cen- 
sus Bureau, there were (1940) 604,000 hospital 
beds for these diseases, with a 94.8 per cent occu- 
pancy. During 1939 and 1940 there were 217,000 
new admissions per year. This totaled 295,000,000 
patient-care days and a cost to the government 
of over $210,000,000 per year. The number of 
cases of mental disorders rises sharply during 
periods of mental uncertainty, such as during the 
depression of 1929 and the two world wars. 
Selective Service statistics show that 1,750,000 
(about 12 per cent of the draftees) were rejected 
during World War II for neuropsychiatric rea- 
sons, In addition, about $24,000 more were dis- 
charged for similar conditions developed while in 
the service, or about 43 per cent of all casualties. 

The development of psychiatry has paralleled 
the degree of enlightenment of the various periods 
of history, and of the prevailing concept of men- 
tal illness. During the Middle Ages the reigning 
ignorance and superstition caused the mentally 
ill to be tortured and killed in the belief that 
they were possessed by the devil. Even after the 
establishment of asylums in the 16th and 17th 
centuries, patients were placed in chains and dun- 
geons along with hardened criminals, and sub- 
jected to brutal and degrading treatment. In 
1793, the French psychiatrist, Pinel, and the Eng- 
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lish Society of Friends initiated the reform of 
replacing this harsh restraint by tolerance, kind- 
ness, and sympathy, or what is called moral treat- 
ment. However, it was not until 100 years later 
that these reforms were adopted in America, 
when county almshouses and jails were replaced 
by mental hospitals. This was largely due to the 
efforts of a few reformers, such as Dorothea Dix, 
Clifford Beers, and more recently the National 
Committee for Mental Hygiene. Today, every 
civilized country maintains psychiatric hospitals. 
In 1940, there were 594 such hospitals in this 
country, of which 392 had from roo to several 
thousand beds, These account for only 8.5 per 
cent of all hospitals, but for over 50 per cent of 
all hospital beds, Of this latter group, 59 per cent 
are government hospitals (state or Federal), 9.7 
Per cent are non-profit Sroup-owned and govern- 
mentlicensed, and 31.3 per cent are privately 
owned, 

The law permits admission to one of these hos- 
pitals by one of several Ways. The patient may 
sign a voluntary admission form without court 
proceedings, or if under 21 his parents can sign. 


The patient retains his legal rights to property 
unless the court decides to appoint somebody who 


will thereafter be responsible for the patient and 
his estate, However, he cannot make a will, set 
up a business, or sign a contract unless the law 
provides for exception according to the degree of 
his responsibility and understanding. An insane 
Person cannot be legally punished for a crime he 
commits, as he has no legal responsibility for his 
actions. If marriage is contracted by a mentally 
ill person, especially if his illness was concealed, 
the marriage can be annulled. A m ye can 
be legally voided if one of the parties is declared 
by qualified psychiatric experts to have been in- 
curably ill for a certain number of years. If a 
Wife is mentally ill, the husband must guarantee 
her maintenance for life. An alien who develops 
an incurable mental illness within five years from 
the date of entry to the U.S., and who becomes a 
public charge, may be deported. 

The treatment of mental disorders has taken 
enormous strides during the last 50 years. Before 
that, psychiatry was static, concerning itself chiefly 
with the description and classification of the vari- 
ous illnesses. Since then, the discovery of new 
methods of chemical and physiological analysis of 
the nervous system, and the formulation of the 
dynamic concept of psychic function, have irftro- 
duced new methods of therapy. ; 

The psychiatrist Sigmund Freud (q.v.) discov- 
ered the method of psychoanalysis (q.v.) to treat 
certain types of neuroses, He found that his pa- 
tients had involuntarily hidden emotional or sex- 
ual desires and experiences, usually present from 
childhood, of which they were consciously un- 
aware. In other words, depending on the attitudes 
of their parents or other significant persons in 
their environment, children will react with vari- 
ous emotions. Any of these which might be for- 
bidden or tending to create feelings of guilt, will 
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be repressed or pushed out of the mind and for- 
gotten. Instead of disappearing, however, they 
remain in the subconscious—or the mind of which 
we are unaware—extremely active, and affect our 
personalities and adult patterns of reaction, Con- 
stantly striving to express themselves, these ele- 
mentary, primitive forces conflict with the re- 
strictions imposed both by our consciences and 
by the conventions of everyday life. Whenever a 
situation might arise resembling the original 
childhood situation, without the person realizing 
the association, it would tend to produce anxiety 
or other symptoms of the neurosis, The conflict 
cannot be solved by the patient unaided, not only 
because of the lack of recognition of its cause, but 
also because the illness relieves the guilt feelings 
and satisfied the patient's unconscious desire for 
sympathy. The psychoanalytic treatment con- 
sists of bringing out the hidden or subconscious 
desire or experience into the patient's realization, 
of explaining how the physical symptom symbol- 
izes this hidden force. The conflict can then be 
resolved consciously and the patient adjust him- 
self to life, Other psychiatrists, particularly Alfred 
Adler, Carl Jung, Adolf Meyer, Harry Sullivan, 
and Karen Horney, have since modified certain 
principles after finding that all patients did not 
respond to the original Freudian techniques. 
These authors have variously rejected some of 
Freud's ideas, such as the inherited instinctual 
nature or the exclusively sexual nature of some 
of the child's emotions. They have emphasized 
other aspects of the personality, such as the senti- 
ments of inferiority-superiority, or the non-sexual 
interpersonal relationships of the child, or the 
biological-social characteristics, or the 

arily developed neurotic personality traits result- 
ing from simultaneous conflcting inner drives. 
However, many of Freud's basic concepts arc 
generally accepted. 

Inasmuch as psychoanalysis is inherently a long 
and expensive method of treatment requiring a 
relatively high level of intelligence, its applica- 
tion is limited to a proportionately small number 
of patients, Therefore many psychiatrists prefer 
to use other methods of brief or directive psycho- 
therapy also embodying the exposure and in- 
terpretation of hidden conflicts but adding 
more active explanations, reassurance, and guid- 
ance, 

Hypnoanalysis is the technique of having the 
patient bring to light these conflicts while he is 
hypnotized, as in that condition he makes less 
voluntary mental resistance. Narcoanalysis is the 
use of narcotic drugs injected into a vein to in- 


duce a hypnotic-like state, during which the pa- _ 


tient will express his hidden thoughts. This 
method was much used during the war to treat 
certain neuroses in soldiers or civilians 
as a result of terrible mental tension. 
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Electroshock is a treatment especially successful 
in certain types of melancholia and depressive 
It consists of passing an extremely 
small but accurately measured and controlled 
electric current through certain parts of the 
brain. Insulin shock is a method of producing a 
very deep sleep by injecting insulin to use up the 
sugar in the brain; the patient is awakened when 
he is fed sugar. This treatment helps many cases 
of schizophrenic psychosis. The shock treatments 
bring about their curative action on the mind 
apparently by a combination of psychological 
and physiological effects. Psychologically they 
seem to satisfy the unconscious desire for punish- 
ment, thus easing guilt feelings. Physiologically, 
they have been shown to alter the metabolism of 
the nervous system, 

Some types of agitation are cured by the con- 
tinuous sleep treatment, whereby the patient is 
put to sleep for one or two weeks by sleep-pro- 
ducing drugs, being awakened only to eat and 
take care of his natural needs. Hydrotherapy, 
consisting of prolonged baths at body — 
ture, is also used to relax excited patients, 
Occupational therapy is the assigning of suitable 
work to the patient under medical direction, It 
acts by stimulating depressed patients or by di. 
verting or concentrating the interest and attention 
of psychotic patients. Much of its benefit is due 
to the satisfaction derived from completion of a 
task, however simple it may be. , 

One of the newer methods of treatment is the 
use of operations on the brain or prychomrgery, 
This therapy has been found successful in mani 
chronic cases of schizophrenia, severe pia 
life depressions and obsessive states, where all 
other methods of treatment previously used had 
failed. The operations consist essentially either of 
separating the front of the brain from the rest, 
or of excising certain small areas of the brain 
surface (prefrontal lobotomy or topectomy). This 
results in a lessening of the distressing emotion 
connected with these mental conditions, in a de- 
crease in the agitation, and in a gradual disap- 

of the abnormal fixed ideas, without 
affecting the intelligence or memory. Most of 
these patients previously requiring long how 
pitalization are able to return to a relatively 
nomal, well-adjusted home life. 

Prevention of mental disorders is as important 
as their active treatment, particularly in the stress 
of modern life. This can be achieved by the 
prophylactic practice of mental hygiene. This si 
Poet deals with the principles of mental health, 
which demand the development and application 
throughout life of habits, thoughts, and actions 
conducive to personality stability. It thus involves 
every phase of social environment from the cradle 
to the grave; family surroundings of the infant, 
child guidance, juvenile sex education, delin- 
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guency, harmonious adaptation to married life, 
social and economic aspects of old age. 

The passage by the U.S. Congress in 1946 of 
the National Mental Health Bill made possible 
a National Neuropsychiatric Institute and a Na- 
tional Advisory Council to implement a program 
which would attack the psychiatric problem at 
its source instead of concentrating entirely upon 
the end-result. In addition to providing for co- 
ordinated research into the causes, prevention, 
diagnosis, and treatment of neuropsychiatric dis- 
orders, this legislation stresses the training of per- 
sonnel at the prophylactic and care levels, the de- 
velopment of out-patient and prophylactic clinics, 
and a constructive program of public education. 
See also Neurology; Psychology, and separate 
articles on individual physicians referred to in 
this article, 

Psychoanalysis (si-ké-a-nal’j-sis), a method 
of psychiatric treatment and of psychological re- 
search developed by the Austrian physicians Josef 
Breuer (1842-1925) and Sigmund Freud (1856- 
1939), and based on certain observations con- 
cerning the mental process and motives of be- 
havior, Psychoanalysis postulates a continuous 
conflict between the conscious will and the sub- 
conscious or suppressed tendencies or desires, 
particularly sexual. Persons with excessive psy- 
chic conflicts or repressions develop “complexes” 
such as fear, anxiety, obsessions, and compulsions 
which bring their minds out of balance, Dreams 
constitute one of the principal means by which 
the subconscious can be scrutinized, and by 
Which the patient can be assisted in evoking his 
subconscious thoughts. It is the task of the physi- 
cian who practices psychoanalysis to help his 
patient uncover this portion of his mind, since 
awareness of the cause of conflict can aid in 
overcoming it. 

Alfred Adler, Carl Gustav Jung (gg.v.), and 
others developed the basic Freudian theory in 
divergent directions. 

Psychology (s-k6/'6-jy), the scientific study 
of the functioning of the living organism (espe- 
cially man), considered as a unit, adjusting to 
other individuals and to the world around it, 
It includes the chief emphases of both the bio- 
logical and the social sciences. As a science it 
stands midway between physiology on the one 
hand, and sociology and cultural anthropology 
on the other. 

Though the roots of psychological speculation 
are to be found even in the lore of primitive 
tribes and contemporary folklore, and recorded 
analyses of human behavior are often traced back 
to the early Greeks, modern psychology, as a sci- 
ence, may be said to have been founded in the 
physiological laboratories of Germany in the early 
1800's. Pre-experimental psychology represented 
chiefly the efforts of the philosophers to grapple 
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with the problem of the human mind and th 
relation of mental to physical events. Descai 
Spinoza, and Leibnitz, in the r7th century, 
lined approaches to these problems which domi- 
nated much of the thinking of the 18th and 19th. 
centuries. Other philosophers, such as Hobbes, 
Locke, Berkeley, Hume, and Hartley, contrib- 
uted to the attempt to work out a systematic back- 
ground for the understanding of man's function- 
ing and helped pose the problems which set the 
stage for the rapid development of the experi- 
mental study of psychological problems, As a 
matter of fact, it was not until the latter half of 
the roth century that experimental psychology 
was recognized as a distinct field of scientific eñ- 
deavor. Though the field of psychology has such 
deep foundations in folk speculation and philos- i 
ophy, and has been greatly enriched by the con- 
tributions of the neurologists and psychiatrists 
dealing with nervous disorders, psychology today. 
is a scientific discipline depending chiefly on ex- | 
perimental study. 

The branch of the science known as general 
psychology is essentially the study of the normal — 
adult human individual. Man is regarded as being 
a complex biological unit whose adjustments in- 
volve reaction to the environment and depend on ` 
many processes within the body, no one of which 
is completely independent of others. Some of these 
Processes are popularly called mental, others 
physical, but scientific investigators are unable to 
draw a sharp dividing line between these two 
types of activity and are at present inclined to 
avoid making such distinctions. 

The individual is aware of some of the proc 
esses which take place within him; these are 
termed conscious. Other aspects of his function- 
ing are outside the realm of the individual's 
awareness; these are called unconscious or sub- 
conscious. The same material or activities may 1 
conscious at one time and unconscious at another, 
depending on special conditions within the indi- 
vidual and the environment. The individual func- 
tions, primarily, as an integrated unit, though it is 
of course true that the interrelationships of some 
processes are much closer than those of others 
and that in some cases adjustments are a com- 
promise between conflicting tendencies. 

DzveLoPMENT. At conception, the fertilized 
ovum of the female is endowed with biologically 
defined growth potentials. Before birth as well 
as after birth, development proceeds in accord- 
ance with the process of maturation. This process 
establishes not only such things as the eruption 
of teeth and the start of walking, but also the 
capacity of the individual to respond to social 
stimulation and to acquire certain skills and tech- 
niques of control over self and environment 
Growth is, however, modified by exercise as well 
as maturation. An individual's performance status 
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generally represents the resultant of both matura- 
tion and training. Careful study of the maturation 
process makes it possible to select the time for 
the introduction of training procedures when they 
can be most effective. Premature training tends 
to be inefficient though sometimes performance 
can be modified by it. 

There are three basic processes which are im- 
portant in the understanding of human behavior. 
These processes are motivation, learning, and 
perception. 

Morrvation. The individual responds to both 
external and internal stimulation, the latter re- 
sulting from changes going on within the body. 
The organic bases of many of these internal drives 
are readily identified. There are, for example; the 
needs for air, rest, food, liquids, evacuation of 
waste from the body. Other drives, like curiosity, 
status-seeking, and even sex, are harder to localize 
precisely within the body. Some of these more 
complex drives may represent not specific organ 
needs, but rather the result of involved inter- 
actions of the body as a whole and of the organ- 
ism and the environment, Some needs. arise 
through learning. These are called derived needs, 
activities originally undertaken as ways of 
achieving particular goals which seem to become 
goals in themselves, Needs at times are aroused 
by features in the environment. Some such fea- 
tures are incentives, others may be emotion- 
arousing situations, The latter are situations 
which give rise to pronounced bodily changes of 
feeling, surprise, or upset. 

The affective processes include emotions and 
feelings and refer to those experiences which in- 
clude pleasantness or unpleasantness, tension or 
excitement. Though the intensity of such experi- 
ences gives them a subjective clarity, as a field 
of study they have not as yet yielded to a com- 
pletely satisfying analysis. The very young child 
seems to show simple excitement in situations 
which older observers interpret as emotion-arous- 
ing. Later, two types of responses are observable, 
an approach pattern and a pattern of withdrawal. 
With further development, still greater differen- 
tiation can be observed until the very complex 
adult series of emotions are shown. Learning plays 
an important role in establishing what kinds of 
situations provoke emotional responses and in de- 
fining the patterns of emotional expressions. The 
search for a body center of the emotions has re- 
vealed that three parts of the nervous system play 
exceedingly important roles. These parts are the 
autonomic nervous system, the hypothalamus, and 
the cerebral cortex. 

Most needs may be satisfied by any one of a 
large range of behaviors. Man's hunger drive may 
be satisfied by foods ranging from snakes and 
snails and skunks to steaks medium-rare; man’s 
sex behavior ranges from celibacy to promiscuity, 
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with homosexuality and varieties of heterosexual 
perversions also occurring, The broad limits 
within which man’s needs may be satisfied are, 
of course, biologically defined. But particular cul- 
tures commonly delimit some segment of the 
range and then an individual's life history in that 
culture defines his personal ways of satisfying his 
needs. After sufficient experience of gratifying 
needs in particular ways, the range within which 
the need can be satisfied becomes narrowed down 
for the individual, and he becomes so canalized 
that his need can be satisfied only within a very 
narrow segment of the original range. The ways 
in which needs are satisfied by special forms of 
behavior may be specified by forms of learning. 
other than canalization, for example, by condi- 
tioning. 

Learning. An adequate understanding of 
human nature is possible only when the modi- 
fiability of the organism is understood. Man has 
an inherited capacity for growth and a physiolog- 
ical basis for the dependable motives. However, 
the specific ways in which motives are satisfied 
are subject to profound change based on learning. 

The study of the learning process has stemmed 
from the British associationist philosophy, with 
experimental refinement of the early laws of as- 
sociation which were used to explain the se- 
quence of thoughts in the mind. As originally 
stated, there were four laws of association, Con- 
tiguity in time, contiguity in space, similarity, 
and contrast defined the establishment of an as- 
sociative bond between "mental elements." Con- 
temporary analysis emphasizes the single unify- 
ing principle that for two items to be associated, 
they must be experienced together. These primary 
laws of association describe the conditions under 
which associations are formed. Secondary laws of 
association call attention to those features which 
establish the relative strengths of associative 
bonds, The secondary laws of association include 
reference to the factors of recency, frequency, and 
vividness of the original experiences. The inter- 
est of educators led to the study of the relative 
effectiveness of rewards and punishments, Re- 
search has demonstrated that reward is more 
potent than punishment in promoting learning 
and that either is more effective than an absence 
of such special motivation. 

Other major developments in the study of the 
learning process have proceeded from the early 
researches of the Russian physiologist, Pavlov 
(q.v.), on the conditioned response. The process 
of conditioning involves the adaptation of the 
organism so that a stimulus, originally inade- 
quate for the production of a given response, 
becomes adequate. This is achieved by presenting 
the originally inadequate stimulus along with a 
stimulus adequate for the response sufficiently 
often and under appropriate conditions. The orig- 
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inal experiment involved ringing a bell at the 
same time food was given to a hungry dog. After 
a number of such presentations, the bell alone was 
sufficient to start a flow of saliva. Though much 
research has been done in this field, and it clearly 
involves analysis of the establishment of connec- 
tions on a physiological level, no completely satis- 
factory biological explanation of how condition- 
ing occurs has as yet emerged. 

Perception. The interaction of the organism 
with the environment is mediated by the reaction 
of our sense organs, specialized parts of the body 
which respond to different types of physical stim- 
uli, These receptor organs provide the bases for 
the senses of sight, hearing, taste, smell, skin 
sensitivity (touch, pain, warmth, cold), equilib- 
rium, and kinesthesis (muscle and joint move- 
ment), The effective nature of the environment is 
not defined by the precise sensory impressions one 
receives, for the organism spontaneously organ- 
izes such impressions and responds in terms of 
these organized perceptions or object-meanings. 
The nature of the organized percepts determines 
the manner in which component parts are inter- 
preted, The whole is more than the sum of its 
parts, the whole determines its parts. Much of 
our understanding of the organizing processes 
involved in perceiving comes from the Gestalt, 
or Configurationist, school of psychology. See also 
Gestalt Psychology. 

Principles of perception emphasize the organ- 
ized nature of the response. Primarily the organ- 
ization is one of figure and ground (focus and 
background). In well-structured situations, the 
stimulus pattern will define the way in which the 
figure-ground relationships will be seen (or heard, 
felt, etc.). Patterning will be influenced by such 
factors as nearness in space or time, similarity, 
continuity, closure (tendency to complete an in- 
complete figure), habit, set or attitude of the ob- 
server, general context. In loosely structured situa- 
tions where the objective stimuli are unclear or 
poorly organized, internal factors, personal mo- 
tivations, play a dominant role in patterning the 
percept. This fact gives us a basis for accounting 
Íor diversity of understanding and opinion on 
complex social, economic, and political issues—the 
material is so complex that it may be structured 
in a variety of ways, and prejudices and personal 
points of view sensitize the individual to those 
aspects of a situation which are congruent to the 
attitudes he already holds. 

HicHER Mentat Processes. When the ability 
of the organism to respond to symbolic cues 
(words, for example), and the availability of 
imagery ("mental sensations"—for example, the 
ability to hear a tune running through your head 
or to see a picture in your “mind’s eye") are added 
to the functions of motivation, learning, and per- 
ceiving described above, the nature of the higher 
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mental processes can be understood. Thinking 
involves perceiving with an emphasis on the men- 
tal manipulation of symbols. Imagining consists of. 
making new patterns mentally of previously ob- 
served percepts or experiences. Internal motiva- 
tions such as desires and wishes may play a greater 
part in directing imagination than the objective 
external situation. Inventing is the kind of think- 
ing which involves the establishment of new per- 
ceptual patterns or new solutions in response to 
the needs of special problems. See also Intelligence 
Tests. 

Personality. The integration of an individual's 
characteristic ways of behaving, his values, atti- 
tudes, interests, his abilities and aptitudes, repre- 
sents his personality. Many efforts to divide man- 
kind into a variety of personality types have been 
made, none of which have been found to meet 
the test of controlled research by independent 
students of the problem. Studies of a large num- 
ber of specific traits of personality and character 
have resulted in the general finding that people 
tend to be distributed in accordance with the “nor- 
mal distribution curve” (bell-shaped, bilaterally 
symmetrical, with most people clustered about the 
middle of the scale, and progressively fewer 
found as the extremes are approached) rather 
than to be distributed in accordance with a type- 
theory. Psychiatrists dealing with personality dis- 
orders have contributed many fruitful hypotheses 
to the scientific students of personality. Among 
the more prominent of these psychiatric ap- 
proaches are Freud’s psychoanalytic theory, Ad- 
ler's individual psychology, Jung’s analytic psy- 
chology. The study of personality has also been 
enriched by the contributions of the Gestalt psy- 
chologists, by those concerned with research into 
physiological function, especially of the glands, 
and by the studies of the anthropologists which 
have given valuable insights into the nature of 
human personality as developed in radically dif- 
fering cultures. 

In addition to general psychology, the principles 
of which have been described above, the science 
includes a number of other branches and fields 
of specialized application. Differential psychology 
is concerned with the analysis of group and indi- 
vidual differences, and the general field of men- 
tal testing. It is this branch which has contributed 
so greatly to the development of tests of intelli- 
gence and other special abilities. These tests are 
important in diagnosing individual potentialities 
and aid in adjusting school problems, in personnel 
selection, and in vocational guidance. In connec- 
tion with the latter application, tests of interest, 
aptitude, achievement and personality are used 
to assay an individual’s temperament, interests, 
and abilities, 

Social psychology is the branch that is espe- 
cially concerned with the analysis of the bases of 
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social interaction, social attitudes, the behavior of 
individuals in a group situation, and the effects 
of social stimulation on the individual. Studies of 
the ways in which prejudices are learned, public 
opinion, propaganda analysis, techniques for so- 
cial re-education, are all illustrative of the applica- 
tions of this branch of the science. 

Child psychology specializes in the study of the 
developing individual, the behavior of the new- 
born, and the way in which the course of devel- 
opment contributes to the adult patterns. Abnor- 
mal psychology is the systematic study of the 
mentally disturbed and of the feeble-minded. The 
functioning of these abnormal individuals is com- 
pared with that of the normal with increased 
understanding of both. Comparative psychology 
undertakes the analysis of the psychology of all 
levels of life from the simplest to the most com- 
plex. It involves a study of the principles com- 
mon to all animals and of those principles which 
stand in special relationship to the evolutionary 
sequence. 

There are, in addition, a number of fields for 
the application of psychology, for example, Psy- 
chology of Aesthetics, Psychology of Ethics, Edu- 
cational Psychology, Industrial Psychology, Voca- 
tional Psychology, Clinical Psychology. 

Psychoneurosis (5-ko-ná-ro'sis). See Psychi- 
atry. 

Psychopathology (s-kó-pà-thól'óy). See 
Psychiatry. 

Psychosis (s-kó'sis), in medicine, an abnor- 
mal mental disposition caused by a pathological 
function of the brain. It is not, however, identical 
with insanity. See also Psychiatry. 

Psychosomatic Medicine (si ko-so-mat'ik, 
méd'i-sin). See Medicine; Psychiatry. 

Psychotherapy (si-ko-thér’a-pi). See Psychi- 
atry. 

Ptarmigan (tar mi-gan), the name of several 
species of grouse, differing from the other birds 
of the same family in that the legs are densely 
feathered to the claws and the nasal grooves are 
covered with feathers. They have 16 to 18 feathers 
of considerable length in the tail. In most of the 
species the feathers become white in winter. They 
inhabit the northern and snow-covered regions of 
both hemispheres, where they feed on mosses, 
lichens, small fruit, and insects. The plumage har- 
monizes with the rocky barrens in summer and 
the snow in winter, and the plumed feet enable 
them to walk upon the snow without sinking into 
it. About June the female incubates, but the male 
assists in rearing and feeding the young. Both fly 
rapidly with a whirring noise and are swift run- 
ners, The females cackle like a hen, but the males 
have a loud, harsh cry. Two species, the rock 
plarmigan and the Welsh ptarmigan, are widely 
distributed in North America. The former is seen 
in Greenland and both range far north in Canada. 
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PT Boat (pe tē böt), abbreviation for patrol 
torpedo boat. See Torpedo Boat, Motor. 

Pteridophytes (2e7i-do-fits), one of the four 
orders into which the nonflowering plants are 
divided, including the ferns, scouring rushes, and 
club mosses, They are associated with the seed 
plants, since they are larger in size and display a 
larger growth of foliage than the moss plants. 
The general name cryptogams is applied to all 
plants that do not bear seed, and so the pterido- 
phytes are frequently termed vascular crypto- 
gams. They do not possess a stem, but have real 
roots. About 4,500 species have been described. 
The greater number of these plants is tropical. 

Pterodactyl (/£-ó-dak'til), the name of a 
genus of extinct flying reptiles, which lived in 
the Mesozoic or Reptilian age. They included a 
large number of species and are usually classed 
as bird lizards or wing lizards. It is presumed 
that they did not precede the birds, since they 
appear to have originated from dinosaurian an- 
cestors. These animals had skeletons with hollow 
bones, fitted to fly, but exceedingly strong, and 
large teeth were set firmly in the jaws, Later 
species seem to have lost the development of teeth, 
but in these the jaws were larger and more 
powerful. In the larger forms the wings had a 
spread of 20 ft. and some of the species were 
exceedingly powerful both in water and while 
flying, though they were less favorably adapted 
to move about upon the dry ground. The skin 
seems to have been smooth and uncovered, since 
no traces either of scales or feathers have been 
found. Fossil remains are widely distributed, 
especially in the limestone formations of Europe. 

Ptolemy (¢0/'é-mi), the name of a dynasty of 
Egypt, which ruled that country from 323 to 
30 mc. These kings were of Grecian origin and 
succeeded to the throne of Egypt when that coun- 
try formed one of the divisions into which the 
empire of Alexander the Great was divided. 
Ptolemy I, surnamed Soter, upon the death of 
Alexander in 323 .c, became ruler of Egypt, 
which nominally remained a satrapy of Macedon. 
He is the founder of the great library of Alexan- 
dria, and during his reign was built the light- 
house on the island of Pharos. His son, Ptolemy 
II, succeeded him in 285. He and his successors 
of this line of kings are noted as patrons of learn- 
ing and art, the founders and defenders of Greek 
culture in Egypt. Cleopatra, who belonged to this 
line, ruled jointly with Ptolemy XIV, her brother, 
surnamed Dionysus, from 61 to 47 B.C., when a 
Roman army under Caesar defeated Ptolemy XIV, 
who was drowned while attempting to escape. 
The line became extinct with Ptolemy XVI, who 
was the son of Cleopatra by Julius Caesar. He 
reigned conjointly with his mother from 45 until 
30 B.C, but was put to death by Octavius after 
the Battle of Actium. 
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Ptolemy, cLaupius ProLEMAEUs, Greek geog- 
rapher and mathematician, flourished in Alexan- 
dria, Egypt, in the 2nd century a.b. It is thought 
that he was born at Ptolemais, a Grecian city of 
the Thebaid, and that he published the results of 
his astronomical and geographical observations in 
139 A.D. Some writers assign a number of discov- 
eries to him as late as the year 161, though it is 
certain that his chief work, “Megale Syntaxis tes 
Astronomias," was published at an earlier date. 
This work is known among the Arabs as *Alma- 
gest,” meaning the greatest, and includes some 
of the most valuable early discoveries in astron- 
omy. The "Geographike Hyphegesis" is a noted 
geographical work in eight books, besides which 
he published a catalogue of fixed stars and a 
number of treatises on astrological subjects. He 
maintained in his “Almagest” the Ptolemaic sys- 
tem of astronomy, which was so named because 
he was its most eminent expounder. 

The theory of Ptolemy assumes that the earth 
is a fixed body, remaining constantly at rest in 
the center of the universe, with the sun and moon 
revolving around it as attendant satellites. The 
more complicated movements of the planets were 
represented by a contrivance illustrating each 
planet as revolving in a great circle called a defer- 
ent, while within the great circles revolve the cen- 
ters of small circles called epicycles, the latter im- 
mediately surrounding the planets, and each mem- 
ber of the system having its own deferent and 
epicycle. 

Ptomaine (/ó'màn), the name of certain poi- 
sonous substances found in animal matter while 
in the state of decay. It resembles in its properties 
the vegetable alkaloids. The ptomaines are the 
products of microbes, 

Puberty (pa‘bér-ty), the age in humans (be- 
tween childhood and adolescence) of the develop- 
ment of the powers of reproduction. This period 
develops at about the 13th year or just before in 
females, and slightly later in males; however, the 
onset may vary between the trth and 17th years 
in both sexes, depending on race, climate, environ- 
ment, hereditary factors peculiar to the parents, 
and nutrition and general health of the individ- 
ual. Contrary to widespread belief, puberty begins 
at an earlier age in the vigorous temperate and 
cold climates than in the physically depressing 
warmer climates. In the female puberty is indi- 
cated by: (1) the onset of ovulation (extrusion of 
the egg cell from the ovary into the fallopian tube 
which guides it into the uterus, or womb) and 
of menstruation (the periodic sanguinous dis- 
charge from the female genital tract in which the 
unfertilized egg cell is cast off) in regular cycles; 
(2) by the maturation of the external genitalia 
and enlargement of the breasts; (3) by rounding 
and filling of the body contours; (4) by growth 
of pubic and axillary hair; (5) voice changes, 
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and (6) awareness of her sex as not Previously 
noted. In the male the distinctive changes are: 
(1) increased muscular development with sud- 
den interest and pride in physique; (2) maturing 
of the external genitalia; (3) growth of pubic and 
axillary hair and appearance of a downlike beard, 
and (4) deepening of the voice, with frequently 
embarrassing squeaks and croaks which if ridi- 
culed too much by others may lead to deep-seated 
resentment and withdrawing tendencies and 
sometimes to permanent personality effects, Es- 
sential to bringing about the changes of puberty 
are certain hormones (internal secretions), The 
gonadotropic hormone from the pituitary gland 
stimulates the development of the gonads (pri- 
mary reproductive organs—ovary in the female 
and testicle in the male) which in turn start 
producing the sex hormones (estrogen and pro- 
gestin in the female and testosterone in the male) 
which are responsible for the maturation of the 
genital organs and of the secondary sex character- 
istics of the body form. Psychologically, individ- 
uals of both sexes become for the first time dis- 
tinctly aware of both their own and the opposite 
sex at the pubertal age, and considerable curiosity 
is aroused. The boy shows new interest in girls 
which he often tries to hide because of pride or 
lack of comprehension of these changes in him- 
self. The girl shows signs of emergence of the ma- 
ternal instinct. Intelligent education, advice, and 
companionship by parents are essential in help- 
ing the child at puberty to understand himself and 
his natural functions in order to reach maturity 
with a rational outlook. Ignorant misconceptions 
of the simple facts, acquired at this age, may lead 
to unhappiness and personality defects later in 
life. See also Child Guidance. 

Pubis (pa’bis), in anatomy, the lower frontal 
end of the bony pelvic structure. 2, 

Public Health Service (pib'lik hélth sér'vis), 
in the U.S. includes various local government 
agencies such as those administered by the city, 
county, or state, but major activities in this field 
are centered in the U.S. Public Health Service of 
the Dept. of Health, Education, and Welfare. The 
service had its actual origin in 1798, when 
Congress created the Marine Hospital Service for 
the “relief of sick and disabled seamen.” The 
Public Health Service engages in extensive health 
Programs in co-operation with states, other Fed- 
eral agencies, governments of foreign nations, and 
international agencies. Its affairs are administered 
by the Surgeon General, with Assistant Surgeons 
General in charge 5f designated administrative 
bureaus to which are delegated specific functions. 
Officers of the regular corps of the Public Health 
Service are commissioned by the President, with 
the advice and consent of the Senate, after pass- 
ing an examination in one of the several 
branches of medicine—dentistry, sanitary engi- 
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neering, pharmacy, nursing, or related scientific 
specialties. Some specialized professional positions 
are filled by civil-service employees, 

The Public Health Service operates by assist- 
ance and co-operation, largely through demon- 
strations, advice on technical matters, and loan 
of officers to state and local health departments 
and to other Federal agencies. The greatest assist- 
ance is given through financial grants to state and 
territorial health agencies for expansion and im- 
provement of their programs. 

The broad powers and duties of the Public 
Health Service are delineated in the Public Health 
Service Act of 1944, as amended, Outstanding 
functions of the service are: 

(1) Study of the causes and means of propaga- 
tion and spread of the diseases of mankind, and 
the development of methods of prevention and 
control, In this work, the Public Health Service 
maintains several research laboratories, chief 
among which are those of the National Institute 
of Health, including the National Cancer Insti- 
tute. In addition, financial assistance is given, 
through research grants, to universities, labora- 
tories, and other public and private institutions 
for research projects. Funds are also available for 
research fellowships, both in the institute and in 
various university medical schools, 

(2) Maritime quarantine and inspection of pas- 
sengers and crews of vessels and airplanes arriving 
from foreign ports, for the protection of the coun- 
try from the importation of quarantinable diseases 
from other countries; also examination of immi- 
grants, in collaboration with the Immigration 
and Naturalization Service of the Department of 
Justice, for detection and isolation of persons suf- 
fering from mandatorily excludable diseases. 

(3) Interstate quarantine for prevention of the 
spread of diseases from state to state. The Federal 


health agency prescribes conditions under which 
persons and things may move in interstate com- 
merce, It assists states in controlling epidemics 
and may, on request, take complete charge of seri- 
ous outbreaks. 

(4) Dissemination of public health informa- 
tion, including collection and publication of re- 
ports of disease prevalence in the U.S, and foreign 
countries, and other pertinent information re- 
garding conservation of the public health, 

(5) Assistance, through grants to states, coun- 
ties, cities and health districts, in establishing and 
maintaining proper sanitation facilities; also, aid 
to general public health services—including in- 
dustrial hygiene, mental hygiene, and cancer con- 
trol—and special programs for the control of 
the venereal diseases and tuberculosis. Services 
include the loan of personnel for temporary duty, 
also the provision of consultation and advice to 
state and local health departments, 

(6) Supervisory control and licensure, to in- 
sure safe and standard products, of the manufac- 
turers of biological products—vaccines, serums, 
toxins, antitoxins, arsenicals, etc,—used in the 
prevention and treatment of diseases. 

(7) Study of mental diseases and drug addic- 
tion and investigation of legitimate needs for 
narcotic drugs. 

(8) Provision of hospitalization, general medi- 
cal and dental care, and preventive health serv- 
ices for American merchant seamen, for members 
of the U.S. Coast Guard and the Coast and Geo- 
detic Survey, and for other legal beneficiaries 
of the service. In this connection, the service 
operates 24 marine hospitals and 115 other medi- 
cal relief stations, and contracts for service with 
133 hospitals in places not served by marine hos- 
pitals. It assigns medical and dental officers to 
ship duty to provide medical and dental care 
at sea for the Coast Guard and Coast and Geodetic 
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Survey. The Public Health Service also maintains 
a medical and health program in Federal prisons 
in cooperation with the Bureau of Prisons. The 
medical division of the Office of Indian Affairs is 
staffed by Public Health Service officers on detail 
to that organization. 

(9) Operation of special hospitals, namely, the 
National Leprosarium and two hospitals spe- 
cifically for the care of mental patients and per- 
sons addicted to the use of narcotics. 

(10) Administration of a wartime nurse train- 
ing program in accordance with provisions of the 
Bolton Nurse Training Act. This law provided 
for recruitment and training of nurses, through 
grants to institutions offering training for stu- 
dents in basic nurse education, and refresher 
courses; also in postgraduate education, including 
intensive short courses. 

(11) Cooperation with other Federal agencies 
in discharging their various health functions, 
through assignment of personnel for assistance. 

(12) Participation in the organization and 
subsequent functioning of international health 
organizations, with particular attention to the 
direction of programs for the exchange of inter- 
national health and related personnel, and for 
supervision of health missions to foreign countries. 

(13) Collection and publication of data on 
vital statistics, which are basic materials for pub- 
lic health programs and give valuable informa- 
tion UE aq health trends. 

Public Utility Holding Company (pri 
[27477] itin] kimpe). See Holding, de 
pany; Securities and Exchange Commission. 

Public Works Administration (pùb'lik 
wirks ad-ministri' shin) (pwa). See United 
States, 

Puccini (pdot-ché’né), ciacomo, composer, 
born in Lucca, Italy, Dec. 22, 1858; died in Brus- 
sels, Belgium, Nov. 29, 1924. Born of a long 
line of musicians, Puccini studied music in his 
home town, and achieved recognition with his 
first composition, “Capriccio sinfonico" (1883). 
Encouraged by this success, the young composer 
went to work on his first opera, "Le Villi,” This 
was produced the following year at Milan, and 
Puccini Was now embarked upon the career which 
was to make him onc of the most popular operatic 
composers of his day. His sweetly fluent melo- 
dies, his rich musical invention, his limpid but 
colorful orchestration, combined with a keen sense 
of dramatic values, gave his operas an appeal 
Which insured their success with the public. They 
epitomized in many ways the entire school of 
Italian operatic music just before and during the 
turn of the century. Another element in Puccini's 
success was undoubtedly the quality of emotional 
appeal in the librettos he chose for musical presen- 
tation. The story of “Manon Lescaut,” which had 
a triumphant premiere in 1893, was taken from 
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a popular novel by Antoine Francois (Abbé) 
Prévost. It is interesting to note that the success 
of Puccini's work was not lessened even by the 
fact that it offered competition to the opera 
“Manon,” based upon the same novel and written 
by the highly esteemed Massenet nine years earlier, 

The production of “La Bohéme,” in Turin 
(1896), with Arturo Toscanini conducting, con- 
firmed an earlier pronouncement by George 
Bernard Shaw that Puccini was the “true suc- 
cessor to Verdi.” This romantic opera, adapted 
from a French novel and drama, has been for 
many years a staple of operatic repertoire in many 
countries, containing as it does some of Puccini's 
most popular arias, Its Metropolitan debut in New 
York was on Dec, 26, 1900, with Nellie Melba 
singing Mimi; since then it has been performed 
at the Metropolitan more than 200 times, with 
the leading roles taken by singers such as Giovanni 
Martinelli, Lucrezia Bori, and Antonia Scotti. 
“La Tosca” (1900) was also an immediate suc 
cess, but the premiere of “Madama Butterfly” 
in 1904 provided Puccini with his first experience 
in adversity. This opera was based upon a play 
by David Belasco and John Luther Long; with 
its Oriental theme, and the two long acts in which 
it was written, it proved too much of a novelty 
for the La Scala audience at Milan. It was not 
until three months later, after the opera had been 
revised and restaged in three acts at Brescia, that 
it received the acclaim which was its due. In 
1905 “Madama Butterfly” was given a spectacular 
premiere in London, with Emmy Destinn, Enrico 
Caruso, and Antonio Scotti. In the U.S. the lead- 
ing roles have been sung, among others, by Ger- 
aldine Farrar, Caruso, Scotti, Elizabeth Rethberg, 
and Suzanne Fisher. 

A world-famous composer now, Puccini was 
invited to New York to direct the first Metropoli- 
tan Opera House production of “Manon Lescaut,” 
with Caruso and Scotti in the principal male 
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roles (Jan. 18, 1907). The success of “Madama 
Butterfly,” presented a month later, established 
Puccini as a favorite with Metropolitan opera- 
lovers. Inspired by American interest, he based 
his next opera, “The Girl of the Golden West,” 
upon a play by David Belasco, American play- 
wright and producer. This opera was well re- 
ceived upon its opening night, Dec. 10, 1910, but 
never achieved the popularity of Puccini's other 
works, even in America. At the time of the com- 
poser's death he was at work on a second opera 
with an Oriental background—China this time. 
After his death in 1924, this opera—"Turandot"— 
was completed by the Italian composer, Franco 
Alfano, and given its premiere in 1926 with 
Toscanini conducting. Its reception added new 
laurels to Puccini’s long record of success as a 
composer of melodic and appealing romantic 
opera in the Italian style. 

Puck (pik), or rosin cooprELtow, the name 
applied in England to a fairy. It corresponds to 
the Knecht Ruprecht of Germany, the Nisse 
Goddreng of Scandinavia, and the Brownie of 
Scotland. Shakespeare employs Puck as a promi- 
nent figure in his “Midsummer Night's Dream.” 
Writers generally regard the term as applicable 
to all species of sportive fairies which are capable 
of serving in domestic relations, but generally 
characterized by their jovial and merry pranks. 
However, in “Piers the Plowman,” it denotes 
the devil (pouke) ; Spenser, in his "Epithalamion," 
called Puck an “evill spright.” They are repre- 
sented in literature as of small stature, affectionate 
to the beautiful, mischievous to the housemaids, 
and easily induced by kindly gifts to serve in 
performing many household duties. 

Puebla (pwd' bla), a city of Mexico, capital of 
the State of Puebla, 68 m. sx. of the City of 
Mexico. It is located on a fertile plain about 7,000 
ft. above sea level, has railroad connections, and 
is the center of a large trade in agricultural prod- 
uce and manufactures. It has many noteworthy 
buildings, including the museum, the theater, sev- 
eral colleges, and a splendid cathedral. Onyx is 
mined near the city. The manufactures have long 
been among the most important of Mexico. They 
include cotton and woolen goods, boots and 
shoes, glass, leather, soap, earthenware, and ma- 
chinery. The city was founded in 1532 by the 
Franciscans, Santa Anna made an unsu 
effort to capture it in 1845 and Maximilian cap- 
tured the city on May 17, 1863, after a siege of two 
months. Population, 1940, 137,324 

Pueblo (pweb/lé), county seat of Pueblo 
County, Colorado, on the eastern slope of the 
Greenhorn Range of the Rocky Mts. Communi- 
cation is furnished by the Missouri Pacific, the 
Colorado & Southern, the Denver and Rig Grande, 
and the Atchison, Topeka & Santa Fe R.R.’s. It 
is the second largest city of the state and one of 
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the most prosperous cities between the Rocky Mts. 
and the Missouri River, Among the noteworthy 
buildings are the county courthouse, the city hall, 
the McClelland Library, the State Hospital for 
the Insane, and many fine schools and churches. 
The City Park and the Mineral Palace Park are 
among the public resorts. 

Pueblo is in about the center of the Arkansas 
Valley of Colorado, an extensive irrigated area; 
there are 50,000 acres of irrigated land in Pueblo 
County. The principal products are livestock, 
dairy products, poultry, sugar beets, alfalfa, flour, 
garden and field seeds, cantaloupes, melons, corn, 
wheat, oats, onions, fresh vegetables, and fruits. 

Pueblo is within 25 m. of the San Isabel Na- 
tional Forest (614,000 acres). Many mountain 
peaks are over 13,000 ft. in clevation and some 
reach more than 14,000 ft. Pueblo is surrounded 
by a region which produces an abundance of 
coal, gold, silver, and other minerals, It has a 
large wholesale and jobbing trade. The manufac- 
tures include tents, awnings, furniture, lumber 
products, bread, brick, tile, farming implements, 
mining machinery, hardware, and earthenware. 
Railroad shops and a steel plant are also im- 
portant. The vicinity was first settled by the 
Mormons in 1846. The settlement soon became a 
trading post; laid out in 1859, it was incorporated 
in 1873. Population, 1950, 63,685. 

Pueblo Indians (pweb'lé im'dianz) com- 
prise the agricultural village-dwelling Indians of 
the Rio Grande Valley of New Mexico and of the 
desert plateau of northeastern Arizona, They 
were discovered by Spanish explorers in 1540 
and originally numbered about 30,000 people, 

The Pueblos form four distinct linguistic 
groups: (1) Shoshonean, confined to the Hopi 
(q.v.) villages in Arizona; (2) Zunian, of Zuñi 
(q.v.) Pueblo, New Mexico; (3) Keresan, includ- 
ing the Pucblos of Acoma, Cochiti, Laguna, San 
Felipe, Santa Ana, Santo Domingo, and Sia in 
New Mexico; and (4) Tanoan, comprising the 
divisions of Tiwa, Tewa, and Jemez near the Rio 
Grande. Some 13,500 Pueblo Indians live in New 
Mexico and 3,500 in Arizona. 

Pueblos, the villages of the Pueblo Indians 
(q.v.). Often built into the side of a cliff or on 
top of a mesa, they may resemble apartment 
houses. An important feature is the kiva, or cere- 
monial chamber, which may be underground. 

Puerperal Fever (piizrpéral fever), in 
medicine, an infection of the uterus after child- 
birth which leads to fever. Due to the progress 
of antiseptics, both the incidence and the mortality 
rate of puerperal fever, once quite high, have 
been much reduced. See Semmelweiss, Ignaz P. 

Puerto Rico (puer tà ré’kd), COMMONWEALTH 
or, formerly porto rico, an island of the West 
Indies, the smallest and easternmost of the four 
which comprise the Greater Antilles; it is a self- 


Courtesy Puerto Rico News Service 
RURAL SCENE IN PUERTO RICO 


governing commonwealth freely associated with 
the U.S., 1,000 land m. s.£. of Miami and ca. 500 
m. N. of Caracas, Venezuela. The island is rect- 
angular in shape, 100 m. long by 35 m. wide, 
excluding several smaller islands off the coast 
Which are considered part of Puerto Rico. The 
total land area is 3,423 sq. m. Economically, it 
is the fastest growing area in the Caribbean, with 
per capita income now second only to oil-rich 
Venezuela in Latin America. 

Description: Puerto Rico's geographical profile 
is similar to the pava, the hat worn by farm 
workers in the hills. The island’s interior is 
crowned by two mountain chains—the Cordillera 
Central and Sierra de Luquillo—whose pyramid- 
shaped slopes drop off sharply near the coast to 
form the plain which completely rings the island. 
The highest peak is Cerro de Punta (4,390 ft.), 
in the south central region. El Yunque (3,404 ft.), 
in the northeastern corner of the rectangle, is 
best known for its junglelike vegetation and as 
a spectacular tropical rain forest on U.S. soil. The 
Atlantic Ocean laps the island’s north shore and 
the Caribbean Sea rolls in from the south. The 
deepest part of the Atlantic Ocean is the 30,180- 
ft. chasm called the Milwaukee Depth, just 105.8 
m. N.w. of Puerto Rico. The island is, in fact, a 
mountain peak surrounded by subterranean val. 
leys. 

Because Puerto Rico lies in lat. 18* N., the sub- 
tropics, palm trees and wild flowers bloom the 
year round. Bamboo grows along the roads and 
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streams. The flamboyán tree, the African tulip, 
trinitaria, and scarlet hibiscus are bright contrasts 
to the year-round green of the countryside. Des- 
pite its semitropical location, there are no poison- 
ous snakes or wild animals on the island. 
Although there are many swift rivers flowing 
north and south down the mountains, few are 
navigable beyond their mouths. The rivers join 
the sea to form harbors at San Juan, Arecibo, 
Mayagüez, and Ponce. Rivers and streams are 
harnessed by the Insular government for irriga- 
tion of the southern coastal plains and for the 
production of electric power throughout the 
island. Average yearly rainfall varies markedly 
every few miles. It approximates 60 in. annually 
in San Juan. The sun shines part of 360 days 
every year. There is no rainy season, though 
precipitation is greater during _the summer 
months. At sea level, the mean winter tempera- 
ture is 73.4°, and the summer average is 789*. 
In the mountains, temperatures are from 5* to 10 
lower. During the months from November to 
April, strong trade winds blow and the humidity 
is much lower than in summertime. Although 
the island is in the hurricane zone, it has suf- 
fered only two severe storms in the past 25 years. 
The island's nearly perfect climate and natural 
scenic beauty make it a tourist favorite. About 
160,000 tourists visit Puerto Rico every year. 
TnaNsPoRTATION: Most of Puerto Rico's con- 
nection with the mainland is by means of water 
transportation, although three major airlines 
maintain passenger and cargo service between 
Puerto Rico and the States. Other airlines con- 
nect the commonwealth with the Caribbean, Cen- 
tral and South America, and Europe. Steamship 
lines connect Puerto Rico with North America, 
South America, and Europe. In addition, small 
craft ply between neighboring islands of the 
Caribbean. Railroad mileage totals 472 and high- 
way and road mileage, ca. 4,000. ; 
AGRICULTURE: Up to 1956 the soil provided the 
greatest single source of income and employment 
in Puerto Rico, but the island's "operation boot- 
strap" industrialization program has changed the 
picture completely. There are 1,789,539 acres of 
farmland but only 745,795 acres of fertile crop- 
land. Three-quarters of this is under intensive cul- 
tivation employing a high percentage of fertilizer. 
The bulk of Puerto Rico's foodstuffs must be 
imported from the continent, however, amount- 
ing to ca. $145,000,000 annually. 4 
Sugar cane, the island's biggest crop, is grown. 
On 300,000 acres of the best farmland. Coffee 
covers the second-largest land area, followed by 
varieties of local starch vegetables and citrus 
fruit. Originally, the island was heavily timbered 
with cedar, ebony, sandalwood, laurel, palms, 
and other useful trees, and the forest area is still 
extensive. However, farming and stock raising 
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have encroached considerably upon the timbered 
districts. Cattle are grown for meat and dairy 
purposes, Other domestic animals include horses, 
sheep, mules, hogs, and poultry. The sections 
which are not suitable for cultivation furnish a 
fine growth of nutritious grasses. 

In an average year, Puerto Rico exports about 
1,000,000 tons of sugar to the U.S., under quotas 
set by the Federal government. Of the gross farm 
income, earnings.from sugar represent 60 per 
cent. In addition to sugar, the island’s major 
agricultural exports are tobacco and rum. 

Industry: the island’s foremost industrial prod- 
ucts are straw hats, cigars, plastics, plywood, 
candy, glass, cement, and leather goods. Opera- 
tion bootstrap, inaugurated in 1947, has changed 
the island's economy from that of a predomi- 
nantly agricultural economy to a mixed economy. 
As a result of the program, hundreds of U.S. man- 
ufacturers have opened branches on the island, 
and in 1956—for the first time in Puerto Rico’s 
400-year history—industrial income exceeded that 
of agriculture. Within ten years, 37,000 new jobs 
were created, and the commonwealth's net in- 
come doubled, reaching over $1,600,000,000. The 
program is directed by the Economic Develop- 
ment Admin., which maintains offices in key U.S. 
cities. To attract U.S. industry the E.D.A. offers 
tax exemption, help in training workers, low- 
cost factory space, etc. Firms, to be eligible, must 
establish additional plants in Puerto Rico; they 
cannot merely relocate their facilities. 

Up to mid-1955, Puerto Rico attracted mainly 
such light-to-medium operations as textiles, ap- 
parel, electronics, plastics, and metal fabrication. 
Then, however, two oil refineries and a fertilizer 
plant were opened, and a petrochemical enter- 
prise and a new industry which would process 
paper from bagasse—a sugar-cane by-product— 
were under construction. 

Based on these developments, economists pre- 
dicted that Puerto Rico would have a $1,500,000,- 
000 heavy industry by 1965, which would all but 
erase unemployment, which currently amounts to 
15 per cent of the working population. The 
island’s imports totaled ca. $532,000,000 in 1954; 
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and its exports to the U.S. amounted to $406,000,- 
000 in 1956, a record year. 

MiwzRALs: Generally, Puerto Rico has few na- 
tural resources, There is a great deal of sand, 
limestone, gravel, and clay, but deposits of mang- 
anese, iron, copper, and lead are sparse. 

Poputation: The total population of Puerto 
Rico was 2,256,000 in 1956, 80 per cent of whom 
were white. Seventy per cent of the population 
live in the hills, in the open country, or in towns 
under 25,000 in population, The largest city is 
San Juan, the capital, situated on the northern 
coast. The metropolitan area has a population of 
nearly 490,000. Ponce, on the south shore, has ca. 
70,000, and Mayagiiez, on the west, ca, 55,000. 
Most of the people speak Spanish, but English is 
one of the official languages. Roman Catholicism 
is the predominent religion, and the people of 
that faith maintain a number of parochial schools, 
Protestant churches are located in San Juan, 
Ponce, Mayagiiez, and a number of smaller towns. 

Epucation: Since 1899 school attendance has 
been compulsory. There are elementary and 
junior high schools in rural and urban areas, and 
senior high schools in more than 30 towns. One 
unique type of school is the second unit rural 
school, in which vocational work is offered to all 
students over 13 years of age. Spanish is generally 
used, but English has been introduced into the 
school system. The government also maintains at 
Río Piedras and Mayagüez the Univ. of Puerto 
Rico. The university includes schools of the 
humanities, social sciences, natural sciences, edu- 
cation, law, pharmacy, business administration, 
public administration, agriculture, and mechan- 
ical arts. With Columbia Univ, it maintains the 
School of Tropical Medicine in San Juan, and it 
also runs an agricultural experiment station. In 
fiscal year 1957-58, education received the largest 
single amount of the island's budget—$55,000,- 
000, or more than 25 per cent of the total budget. 

Government: Puerto Rico is a commonwealth 
of the U.S. under terms of a constitution which 
took effect July 25, 1952. The government 1s 
headed by a governor, elected by popular vote 
every four years, and a bicameral legislature con- 
sisting of a 32-member senate 
and a 64-member house of 
representatives, all elected by 
direct vote every four years. 
The island also elects a resi- 
dent commissioner at Wash- 
ington, D.C., with a voice but 
no vote in the U.S. House of 
Representatives. Judicial au- 
thority rests with the supreme, 
district, and municipal courts. 

History: Puerto Rico be- 
came a colony of Spain shortly 
after Columbus stopped at the 
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island for water on his second voyage in 1493. He 
took possession for the king and gueen of Spain 
and named Puerto Rico “San Juan Bautista.” To 
assure the conquest, Juan Ponce de León was sent 
in 1508 to colonize Puerto Rico. He found there 
the Boriquen Indians, a docile Carib tribe, whose 
numbers were rapidly reduced by hard labor and 
disease. The Spanish conquerors discovered about 
$4,000,000 in gold but had to be kept on the island 
by force when the gold deposits ran out. For al- 
most three centuries, Puerto Rico was a defense 
outpost from which Spain tried to protect Mexico 
and other parts of her New World empire. In 
recognition of its strategic value, Puerto Rico 
was attacked in 1595 by Sir Francis Drake, again 
in 1598 by the British, who captured San Juan 
and held it for five months, by the Dutch in 1625, 
and again by the British in 1702, 1703, and 1797. 
The first political parties were organized in 1869 
when Puerto Rico was given the status of a prov- 
ince in the Spanish government. Slavery was 
abolished in 1873, and on Feb. 9, 1898, the crown 
granted Puerto Rico an autonomous government, 
Two months later the U.S. declared war on Spain. 

By the treaty of Paris, Spain ceded Puerto Rico 
to the U.S. A military government ruled the 
island until 1900, when the Foraker Act (known 
as the First Organic Act) established civil author- 
ity. The act also limited corporate land ownership 
to 500 acres, a provision which is the basis for the 
current land-redistribution program. The Jones 
Act of 1917 (Second Organic Act) made Puerto 
Ricans citizens of the U.S.; it also provided that 
the insular legislature be entirely elective. Until 
July 25, 1947, the President of the U.S. appointed 
the governor of Puerto Rico, but since November 
1948 the governorship has been an elective office. 
On July 25, 1952, the island became a common- 
wealth. 

The sudden upsurge of government activity in 
1940 coincided with the coming to power of the 
Popular Democratic party, headed by Luis Muñoz 
Marín. In the election of 1940, the Populares, by 
a small margin, won control of the insular legis- 
lature. Almiost immediately they enacted into 
law many of the reforms to which they had 
pledged themselves. With Mufioz Marín, presi- 
dent of the senate as well as of the Popular party, 
U.S. governors helped shape the social program. 
A 45-year-old precedent was shattered in 1946 
with the appointment of Jesús T. Piñero as the 
first native-born governor of Puerto Rico. In 1948 
Marín became the island's first popularly elected 
governor, and in 1952 a new constitution was 
adopted. In 1957 a unique law was enacted. Under 
it, the government is to pay more than $1,000,000 
every four years to the island's three political 
parties as insurance against big contributors who 
may exert a disproportionate influence on elec- 
tions. Private contributions are limited to $400 
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in a nonelection year and to $600 in an election 
year. 

During World War I, just after Puerto Ricans 
had attained U.S. citizenship, a considerable num- 
ber of islanders enlisted in the U.S. Army. With 
the outbreak of World War II, the Selective Serv- 
ice System was extended to Puerto Rico, but, be- 
cause of the high rate of enlistment, it was a 
full year before the draft was used. The island 
itself assumed great importance as the military 
and naval headquarters for defense of the ring 
of Caribbean islands protecting the eastern ap- 
proaches to the Panama Canal. Puerto Rico’s 65th 
Infantry Regiment, which gained fame in the 
two World Wars, also won honors in the Korean 
war. 

Pufendorf (põfen-dórf), samurt, philoso- 
pher and clergyman, born in Chemnitz, Germany, 
Jan. 8, 1632; died in Berlin, Oct. 26, 1694. He first 
studied at Grimma and later at Leipzig and Jena. 
In 166r he accepted the chair of Roman law at 
Heidelberg and later accepted the professorship 
of law of nations at Lund. In 1677 he became 
historian to the king of Sweden and took up his 
residence at Stockholm. He moved to Berlin in 
1688 and remained there until his death. 

“De jure naturae et gentium” (About Natural 
Law), which appeared in 1672, was his main 
work for which he is still remembered. In it, he 
developed the theories of Grotius and Hobbes 
(g9.v.) to the point of proving that natural law 
concerns only the external facts of our lives. Most 
important was Pufendorf's opinion that the will 
of the state represents only the sum of all the 
individuals who comprise the state. 

Puff Adder (pi ad’ér), a species of poison- 
ous serpent native to Africa but most abundant 
in the regions south of the Equator. The length 
is from 4 to 5 ft., and it is quite thick in propor- 
tion to its length. It is so named because, when 
irritated, it inflates the upper part of its body. 

Puffball (pi//ba/), the name of any fungus 
of the genus Lycopudon, so called from the shape 
and from its puffing out of dark-colored dusty 
spores when the matured plant is broken open. 
Puffballs grow in roundish form on the ground 
or on decaying wood. When immature they have 
a firm and fleshy interior, which later becomes a 
powdered mass. The spores are borne in cavities 
in the interior of the globular mass, and, when 
the surrounding tissues become dried and rup- 
tured, the spores escape in the form of fine dust. 
Some species grow without a stem, while others 
appear at the upper part of a fleshy prominence 
and often acquire a circumference of several feet. 
Many are edible, and their fumes are used in 
some countries instead of chloroform for anes- 
thetic purposes. 

Puffin (pij’fin), a genus of diving birds of 
the auk family, native to the arctic and northern 
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temperate regions. The bill is deep and exces- 
sively compressed, with naked skin at the outer 
and back part of the mouth, and the upper 
mandible extends to the top of the head, both 
mandibles being transversely grooved. The wings, 
tail, and legs are short, and, like the auks and 
penguins, the birds sit in an upright position. 
Though able to fly rapidly, they cannot sustain 
long flights, but have much skill in swimming 
and diving. The puffins are migratory birds and 
are seen in large flocks. They feed on fish, insects, 
and many forms of shell life. The flesh and eggs 
are alike wholesome for food. Thousands of puf- 
fins may be seen in the North Atlantic and Pacific 
Oceans, especially in Kamchatka and the Kurile 
Islands. 

Pug (pig), the name of a small breed of dogs 
grown chiefly for use as house pets, The nose is 
short, the forehead is wrinkled, and the hair is 
short, Most of the full-blooded specimens have a 
fawn color, while the body is stout and the eyes 
are large. This breed of dogs seems to have been 
brought from the East Indies to Holland, whence 
it was taken to other countries. 

Puget Sound (př'jčt sound), an inlet from 
the Pacific Ocean, on the northwestern coast of 
Washington, which it separates from the island 
of Vancouver. It is the southern continuation 
of the Strait of Juan de Fuca and Admiralty 
Inlet, has a coast line 280 m. long, and contains 
a number of important islands and bays. Ships 
of the largest size may sail safely in all parts of 
the sound, since its shores are high, and deep 
water extends very near to the land. The sur- 
rounding country is fertile and richly timbered, 
and canal and railroad improvements have en- 
larged its commercial importance, The principal 
cities on the Sound are Olympia, Tacoma, and 
Seattle, all in Washington. 

Pugh (pi), JAMES LAWRENCE, U.S. Senator, 
born in Burke County, Georgia, Dec. 12, 1820; 
died Mar, 9, 1907. He studied in Alabama, and in 
1841 was admitted to the bar. He became a mem- 
ber of the state senate and in 1859 was elected 
to Congress, but retired when Alabama seceded 
from the Union in 1861. He was elected to the 
Confederate Congress in the same year and was 
reelected in 1863, but served as a private in the 
Confederate army. In 1875 he aided in framing 
the state constitution and in 1880 became a mem- 
ber of the U.S. Senate, to which he was re- 
elected in 1884 and in 1890. 

Pugilism (pá'jliz'm). Sec Boxing. 

Pulaski (pá-lá/Ai), cisimir, COUNT, patriot, 
born in Podolia, Poland, Mar. 4, 1748; died near 
Savannah, Ga., Oct. 11, 1779. He was an active 
opponent of Russian oppression and became 
leader of the Polish patriots (1768-72). He was 


CASIMIR PULASKI 
—————————— 


compelled to flee to France, where he met Benja- 
min Franklin while in Paris, in 1775. Two years 
later he came to America and joined the Ameri- 
can army under Washington, Congress made 
him brigadier general for distinguished services 
in a number of engagements, particularly at the 
Battle of Brandywine and at Charleston and 
Savannah. On Oct, 9, 1779, he was mortally 
wounded at the siege of Savannah, He was taken 
on board the U.S. brig Wasp, on which he died 
two days later, and his body was buried at sea. 
The great elevated highway between Newark 
and Jersey City, N.J., is called the “Pulaski Sky- 
way” in his honor, 

Pulitzer (pi/fit-sér), Joseri, publisher, born 
—— 
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in Budapest, Hungary, Apr. 10, 1847; died in 
Charleston, S.C., Oct. 29, 1911. He studied in his 
native city, but came to America while a youth, 
and in 1868 became a reporter on the Westliche 
Post in St, Louis, a German periodical edited by 
Carl Schurz. Pulitzer became a member of the 
Missouri legislature in 1869, supported Horace 
Greeley for the Presidency in 1872, and in 1884 
was elected to Congress as a Democrat. In the 
meantime he founded the St. Louis Post-Dispatch, 
which he made a factor in state politics, His 
journalistic work caused him to resign his seat, 
giving his entire attention to the publication of 
the New York World, which he purchased in 
1883. This paper had only a limited circulation, 
but the untiring energy of Pulitzer made it popu- 
lar, profitable, and influential. He erected the 
tallest edifice (for its time) in New York City, 
the World building, and founded, in 1903, a 
school of journalism at Columbia Univ. He 
established the Pulitzer Prizes (g.v.) “for the 
encouragement of public service, public morals, 
American literature, and the advancement of 
education.” 

Pulitzer Prizes, a group of awards established 
by the will of Joseph Pulitzer (q.v.). Since 1917, 
Pulitzer prizes for outstanding achievement in 
journalism and letters have been awarded yearly 
on the recommendation of the advisory board of 
the Pulitzer School of Journalism and presented 
by Columbia Univ, The value of the prizes, which 
cover such fields as the novel, play, cartoon, U.S. 
history, biography, poetry, journalism, and, more 
recently, newspaper photography and musical 
composition, ranges from $500 to $2,000, most 
of the awards being $1,000. 

Pulley (poo/'ly), one of the’ six simple ma- 
chines or mechanical powers, It consists of a 
grooved wheel mounted in a block and is used to 
increase power and transmit it, by means of a 
rope or flexible cord, in a changed direction. 
The ends of the axis of the wheel are supported 
by a framework called the block, and a groove 
cut in the edge of the wheel prevents the rope 
from slipping off when it is put around the 
pulley. Pulleys may be fixed or movable as shown 
in the accompanying figures; the former are those 
in which the block containing the pulley is fixed, 
as in Figure 1, while the block in the latter class 
is adjusted to move with the raising or lowering 
of the rope, as shown in Figure 2. There is neither 
gain nor loss of power with a single fixed pulley; 
for, as the tension in every part of the rope is the 
same, if a weight be suspended at one end, an 
equal weight must be applied at the other end 
to maintain equilibrium. Hence, the effect of a 
fixed pulley is simply to change the direction of 
a force. However, by combining several pulleys 
in various ways, an instance of which is shown in 
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Figure 3, it is possible to gain purchase or me- 
chanical advantage, this depending more or less 
upon the mode of combination and the number 
of pulleys utilized. SANN 

The advantage of a system 
of pulleys may be computed 
by comparing the velocity of 
the weight raised with that 
of the moving power; it may, 
therefore, be considered that 
a single movable pulley gives 
a mechanical advantage equal 
to two, or the weight may 
be said to be twice the power. 
A single fixed pulley is con- 
sidered a lever of the first 
class, a single movable pulley 
is a lever of the second class, 
and in combinations the util- 
ity of both is more or less 
exemplified. In theory the ad- 
vantages are increased as the 
movable pulleys are multi- 
plied in combination, but 
advantages that would ordi- 
narily result are to some ex- 
tent overcome by the friction 
caused by imperfect flexibility 
of the ropes. This is due also 
in part to the friction of the 
pulley sheave upon its axis; 
this friction is now largely 
overcome by making the 
framework of iron or steel 
and using ball bearings for 
the axis. 

The term pulley is vari- 
ously applied in machinery, 
particularly to a wheel on which a band or belt 
runs for changing the direction of motion, or 
one in which power is transmitted to or from 
different parts of the machinery. . 

Pullman (póó/'man), GEORGE MORTIMER, in- 
ventor, born in Brocton, New York, Mar. 3 
1831; died Oct. 19, 1897. He engaged in cabinet 
work in Albion, N.Y. (1848-55) and then be- 
came a contractor in Chicago (1855-59). In 1863 
he turned his entire attention to the design and 
construction of sleeping coaches and in 1867 
organized the Pullman Palace Car Co. The busi- 
ness increased with such rapidity that in 1880 he 
founded the industrial town of Pullman, now a 
part of Chicago, Ill, where the Pullman Palace 
Car Co. is located. Pullman also designed dining 
cars, and vestibule cars, by which the separate 
coaches of an entire train are united by connec- 
tions forming safe and convenient passage to all 
the cars. See also Railroads. 

Pulmotor (pi//mo-tór), a trade name for an 
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apparatus to induce artificial breathing, employed 
in cases of drowning, electric shock, and gas 
poisoning. The principal parts of such a device 
are a tank of compressed oxygen and an injector 
to convey diluted oxygen and air to the lungs of 
the patient, 

Pulp (pilp). See Paper. 

Pulque (pdol’ka), a vinous beverage made 
in many sections of Spanish America, especially 
in Mexico, by fermenting the juice of several 
species of the agave. It is milky, resembling thin 
buttermilk, and has a sour taste and an ill smell 
to those not accustomed to its use. The maguey 
species of agave, also called the American aloe, 
is used mainly, since it contains the greatest 
amount of sugar, and the pulque is made by 
fermentation. 

Pulsatilla (pitl-sa-til’la), or PASQUE FLOWER, 
a genus of flowering plants native to Europe. 
The species are perennial, have bell-shaped flowers 
of a bluish color, and bear long, feathery awns 
on the fruit, The plants are narcotic and acrid. 
They yield a preparation known as pulsatilla, a 
medicine used in catarrhal inflammation, bron- 
chitis, and other ailments, The flowers yield a 
bluish-purple coloring matter widely used in pre- 
paring Easter eggs. 

Pulse (piis), the beating of the arteries, due 
to the passage of the blood waves caused by the 
successive contractions of the heart. It is notice- 
able, more or less, in many parts of the body 
in a state of poor health, but during health it is 
present only in the arteries, and may be felt by 
placing a finger lightly upon an artery running 
over a bone, as the radial at the wrist, or the 
temporal in front of the ear. The pulse varies at 
different ages and under different conditions. At 
birth the number of beats is about go per minute; 
at the end of the first year, 120; at the end of the 
second, 110; during middle life, between 70 
and 80; and in old age, usually a little more. 
Males have from five to eight beats less than 
females. The pulsations are more numerous dur- 
ing excitement or exertion, but they are notice- 
ably diminished while reclining or sleeping. The 
force and rate of pulsations are taken as an 
indication of the condition of health, but they 
cannot be considered reliable symptoms of a par- 
ticular disease without considering other condi- 
tions. See also Blood Pressure. 

Pultowa (pool-tó'và). See Poltava. 

Puma (pima), or coucar, an American car- 
nivorous mammal, ranging from Canada to Pata- 
gonia. It has a reddish-tawny color above and 
paler shades beneath. The adult is about 3 ft. 
high and 4 ft. long, measured from the nose to 
the base of the tail. The puma is an expert 
climber, but is not confined to the timber districts. 
It is seen frequently among shrubs along the 
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banks of rivers and on the open prairies and 
pampas. Like the leopard, it kills many more of 
the animals upon which it preys than it is able 
to devour, either for the sake of securing warm 
blood or of gratifying an instinct to destroy. Pumas 
prey on cattle, sheep, swine, and other domestic 
or wild animals, but rarely attack man, When 
pursued they seek safety by ascending lofty trees. 
The name. cougar was first applied by the 
French, while the Spaniards still call it leon, 
and hunters of the U.S. know it generally as 
panther. The puma may be domesticated with 
little difficulty. 

Pumice (piim’is), a light mineral substance of 
volcanic origin, formed under the action of 
bubbles of steam or gas which accompany lava 
during a liquid state. It is highly porous and 
may be said to be a spongy, frothlike lava. Pumice 
is found principally in the vicinity of volcanoes, 
whence it was ejected, and its color is whitish or 
gray, though there are slate-blue and reddish tints. 
Its numerous pores render it so light that it floats 
readily on the surface of water, sinking only after 
being thoroughly saturated. Pumice is obtained 
largely from Iceland, the Lipari Islands, at Ander- 
nach on the Rhine, and the volcanic regions in 
America. It is of value in polishing ivory, wood, 
leather, marble, bone, and metals, 

Pump (pimp), a mechanism for transferring 
a fluid from one container to another where the 
fluid in the receiving container is at a higher pres- 
sure than that of the supply, or for circulating a 
fluid through a system where pressures are all 
relatively equal. If the fluid is air or a gas, the 
pump is referred to as a compressor. If the supply 
container of fluid is at a lower level than the 
pump and the discharge is open to atmosphere, 
the pump is referred to as a suction pump. If the 
discharge is into a region of higher pressure than 
atmospheric, the pump is referred to, regardless 
of the suction position, as a forcing or force pump. 

Pumps are generally classified by their struc- 
tural types as: (1) centrifugal, (2) reciprocating, 
and (3) rotary. 

The centrifugal pump is generally used where 
it is necessary to transfer large volumes of fluid 
and discharge it against a relatively low pressure. 
The pump has one moving part, the impeller, This 
impeller is made up of a series of radial or spiral 
blades fixed on the driving shaft, fitted to rotate 
in a snailshaped case, The fluid is drawn in at 
the center of the case and whirled around it by 
the impeller so that centrifugal force causes the 
fluid to go outward radially and press against the 
case, where the shape of the case causes it to col- 
lect and be discharged. No other valve is required. 
Such a pump with a single rotor is called a single- 
stage pump. If the discharge from such a stage is 
used as the suction of a second one, the pump be- 
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Arrows indicate flow direction from suction A to dis- 
charge B 


comes a multiple-stage unit. In this manner, by 
building up the number of stages, higher and 
higher pressures may be pumped against. Such 
multiple-stage units are almost universally used 
in forcing oil through long-distance pipe lines. 

The reciprocating pump may be either hand or 
Power operated and of either the “suction” or 
“force” variety, The common hand-operated “suc- 
tion” pump has a cylindrical body with a check 
valve at its lower end that allows fluid to enter 
the body. The lever-operated piston fitted in this 
body has a check valve in it that allows fluid to 
pass through it to the space above when it is 
pushed toward the lower end of the body. Lifting 
the piston dumps the fluid above it into a dis. 
charge spout, while more fluid is sucked into the 
space below it through the bottom check valve, 
In the common “suction” pump the discharge 
Spout is open to the atmosphere. The “force” 
pump has the same arrangement and operation, 
but its discharge spout is arranged so that the 
fluid can be directed through a pipe or hose into 
a region of high pressure. Pumps of this type 
have long been used for rural water supply; they 
are now, however, gradually being superseded by 
motor-driven pumps. 

The commonest power pump is driven by steam 
and is widely used in power plants for supplying 
water to the boilers. This power unit has two 
double-acting cylinders fixed on opposite ends of 
the same shaft. One of these, the driving cylinder, 
is operated by steam which moves its piston (see 
Steam Engine). This forces the piston in the 
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water end to reciprocate, and through its valves 
to draw in water on one side of the piston and 
discharge water against pressure on the other side 
with each of its strokes. 

Rotary pumps fall into several classifications, 
the more important ones being (1) gear, (2) vane, 
(3) diaphragm, (4) axial piston, (5) radial pis- 
ton, and (6) connecting-rod crank. 

In the gear-type pump, two precision-made 
gears are fixed to rotate together in a case in 
which they are closely fitted. The fluid to be 
pumped is drawn in at one side of the meshing 
teeth, carried in the tooth spaces on the outer cir- 
cumference of the gears, and discharged at the 
opposite side of the tooth mesh. Since the teeth 
wipe the inner surface of the case, fluid cannot 
escape back over the tips. Thus all the fluid trans- 
ferred around the gears is forced out the dis- 
charge side of the mesh. The direction of the flow 
of fluid through the pump depends only upon the 
direction of rotation of the driving gear. Such 
units are used in automobiles for pressure lubri- 
cation and in many applications where oil is used 
hydraulically to power machines, tools, presses, 
etc, These will normally pump against pressures 
up to 1,000 lbs. per sq. in. 

The vane pump, sometimes used as a com- 
pressor, is made up of a rotor having radial slots 
in which are fitted blades or vanes which are free 
to reciprocate. The rotor in turn is fitted in a case 
so that it rotates around an axis which is eccentric 
to this case. Either springs or centrifugal force 
hold the blades out against the case during rota- 
tion. Because of the eccentricity of the rotor, the 
space between the rotor vanes and the case varies 
from a minimum of near zero to a maximum 
dependent on the volume rating of the pump 
during each one-half revolution. By allowing the 
fluid to enter during this space's increase in vol- 
ume and to discharge when its volume is decreas- 
ing, a positive pumping action is set up. No valves 
are required. The direction of flow depends only 
upon the rotor's direction of rotation, Such units 
are used extensively to pump air, gases, Water, 
and oil and are capable of discharging fluid 
against pressure heads up to 1,000 lbs. per sq. in. 
They are commonly used in industry to power 
machine tools and hydraulic presses. 

The diaphragm pump is a rotary pump only 
because it is operated by a rotating cam which 
causes the diaphragm center to reciprocate. With 
two check valves so fixed that one will allow fluid 
to flow into the space over the diaphragm when 
its volume is increasing and the other so ar- 
ranged as to allow fluids to escape from the space 
when its volume is decreasing, the pump cycle is 
complete. These pumps are used for circulating 
fluids at low pressure, particularly volatile fluids 
such as gasoline. Their largest application is for 
fuel supply to automobile engines. 
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The azial- and radial-piston types of rotary 
pumps greatly resemble each other in their op- 
eration. In both, the pistons are caused to recip- 
rocate; during one-half a revolution of the rotor, 
the fluid is drawn in through valve ports to the 
space above the piston and during the other one- 
half of the revolution, it is discharged from the 
space through another port. Valves are unneces- 
sary in this type. In the axial-piston type the 
pistons are caused to reciprocate by a cam (some- 
times referred to as a “wobble plate”). In the 
radial-piston type the pistons are caused to re- 
ciprocate by the rotor's being eccentric with the 
case, Such pumps are used essentially for very- 
high-pressure applications, such as powering hy- 
draulic presses, and powering hydraulic motors 
in such applications as operating the controls on 
aircraft and the steering apparatus of large ships. 

The radial- and axial-piston type pumps also 
serve well as variable-discharge units. The vari- 
able-discharge radial pump has its rotor and rotor 
case in a housing; the rotor’s bearings are fixed 
in the housing. The rotor case is so mounted in 
the housing that it can be varied from a maxi- 
mum eccentric to a concentric position with the 
rotor, This varies the stroke of the piston in the 
rotor from a maximum to zero, thus varying the 
volume of fluid handled. In the axial-piston pump 
the variable discharge is achieved by varying the 
angular position of the cam (or wobble plate) 
with respect to the pistons. These pumps are 
much more expensive to construct than the pre- 
viously described types but have tremendous ad- 
vantage over constant-displacement units wher- 
ever accuracy of control of the powered equip- 
ment is necessary. 

The connecting-rod-crank type of pump is used 
with poppettype check valves, both as an air 
compressor and as an extremely-high-pressure 
solid-fluid pump. As air compressors, these pumps 
supply the power for operating many types of 
hand tools, rock drills, etc, As solid-fluid pumps, 
they are used to develop the extreme pressures 
that are needed on certain types of commercial 
presses and in certain types of laboratory equip- 
ment. Some will produce pressures, in small vol- 
ume, up to 50,000 Ibs. per sq. in. 

Pumpkin (pamp’kin), a trailing plant of the 
gourd family native to India, but now naturalized 
and cultivated in practically all countries. The 
leaves are heart-shaped, the flowers are large 
with yellow petals, and the vine often grows 
to a length of 10 to 20 ft. Many species of pump- 
kin are grown, the fruit ranging in size from a 
few inches to 2 ft. in diameter. The seeds are 
situated in rows within the fruit. They are small, 
white, and flat. Pumpkins are cultivated in many 
localities of North America for domestic food 
and as food for cattle. The fruit is yellow or red- 
dish. It is used chiefly in making pies. 


PUNCH AND JUDY 


Pun (pin), a form of wit in which an amus- 
ing effect is achieved by the use of a single word 
in two meanings or by the use of homonyms (ie. 
two words of the same sound but different mean- 
ings). Playing upon the same word, painted, 
John Donne (q.#.) wrote the following epigram 
upon a lady: 

“Thy flatteri ne, is like thee, 
Only "px rpm ord painted be,” 
Playing upon the homonyms wain and wane, 
John Milton (q.v.) wrote of a wagoner that “his 

wain was his increase.” 

Puns are most often used for ludicrous effects, 
like those in the examples given, but they are 
sometimes used in very serious contexts, espe 
cially in verse, to achieve compression of thought. 
Examples may be drawn from the same poets. 
Donne, in a hymn, asks God to promise that “Thy 
son/ Shall shine as He shines now,” thus identi- 
fying Christ and the sun, the light of the world, 
by employing the homonyms son and sun. Milton 
writes of “the fruit/ Of that forbidden tree,” 
using the single word fruit not only literally to 
refer to the apple but also figuratively to refer 
to the consequences of Adam's disobedience. 

Puna (pdo’nd), an Andean plateau, extend- 
ing from Colombia to Chile, and characterized 
by its cold, bleak climate. Also the name of the 
wind prevailing there, but more specifically associ- 
ated with the Puna de Atacama, a plateau of 
northwestern Argentina. 

Punch (pinch), a tool for indenting or per- 
forating sheets or plates of various materials, 
such as iron and steel, and for driving out or in 
an object inserted in a hole. It is usually made of 
steel and its shape depends upon the uses for 
which it is intended, Punches for cutting steel 
pens, buttons, jewelry, and other similar articles 
are hollow and sharpedged, while those for 
stamping dies, perforating, and driving objects 
into or out of metallic plates are solid. 

The name punch is applied to an alcoholic bev- 
erage made of wine and spirits. It is sweetened 
and flavored with orange or lemon, and com- 
monly diluted with water. 

"The London Punch is a weekly magazine de- 
voted to comic, satirical, and humorous litera- 
ture. It was founded in 1841 by Mark Lemon 
and Henry Mayhew, and for over a century has 
been important in the publication of comic 
sketches in prose, verse, and caricature. 

Punch and Judy (pinch, jòdi), or PUNCH 
inetto, a popular puppet show of Italian design. 
Its origin is ascribed to Silvio Fiorello, a come- 
dian who flourished about the middle of the 17th 
century. The principal figures are Punch and 
Judy, two cleverly contrived puppets worked 
by a person within a box. A second person 
stands on the outside to keep up the dialogue, 
which is carried on with the person inside, though 
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it is represented that the figures do the talking. 
Punch and Judy represent various scenes in do- 
mestic and public life, though generally a man 
and his scolding wife, the latter being carried off 
by a policeman or demon as the closing scene. 

Punctuation (pink-ti-a'shin), the art of 
dividing written discourse into sections by means 
of points for the purpose of marking the gram- 
matical connection and dependence, and making 
the sense more obvious to the eye. In ancient writ- 
ing words are run together successively without 
break or pause, though in the later specimens 
points are used for oratorical purposes. Aristoph- 
anes, the Greek grammarian of Alexandria, in- 
vented a system of punctuation, but this was 
forgotten to such an extent that Charlemagne 
employed several scholars to restore it. Aldus 
Manutius, a printer of Venice, Italy, in the lat- 
ter part of the 15th century invented the main 
features of the modern system of punctuation. 
As there is no arbitrary punctuation, it is neces- 
sary to exercise good judgment and taste for the 
purpose of avoiding defects, ambiguity, or con- 
fusion in the construction of a sentence. A sen- 
tence unpointed and unspaced in the manner of 
the ancients is difficult to read, and at first sight 
appears to be written in an unknown tongue. The 
following is an example of the two methods, one 
written solid, and the other properly spaced and 
punctuated: Readingmakethafullmanconferencea- 
readymanwritinganexactman, Reading maketh a 
full man; conference, a ready man; writing, an 
exact man. 

The chief use of punctuation is to divide dis- 
course into sentences, and these again into parts, 
in a manner so as to show the relation of the 
several parts to each other. It is based largely 
on grammatical analysis, requiring accurate dis- 
crimination. A change in the punctuation of a 
sentence generally produces a change in the mean- 
ing. This is nicely illustrated by an incident con- 
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nected with the proceedings of the English He 
of Commons, where a member was required to 
apologize publicly for calling another a liar. 
he did, while standing in the presence of 
body, in these words: “I said he was a liar, it is 
true; and I am sorry for it.” The apology was gen- 
erally accepted as satisfactory, but a London news- 
paper gave it a different meaning by publishing 
it in this manner: “I said he was a liar; it is true, 
and I am sorry for it.” Another example of the” 
necessity of care in punctuation is the following: 

John Keys, the lawyer, says he is guilty. 

John, Keys the lawyer says he is guilty. 

“John Keys the lawyer,” says he, “is guilty.” 

The principal languages employ six chief points ` 
in punctuation. These include the period (.), 
placed after every declarative or imperative sen- — 
tence and after every abbreviated word; the 
comma (,), employed to denote the least degree | 
of separation, and for separating the members of 
a compound sentence and dependent clauses; the | 
semicolon (;), used to separate parts of sentences 
less closely connected than those separated by 
commas; the colon (:), sometimes employed to 
separate parts of sentences less closely connected 
than those separated by the semicolon, but more —- 
commonly used to introduce or anticipate a series 
to follow, or after the salutation in a business 
letter; the interrogation point (?), used to show 
that a question is asked; and the exclamation 
point (!) used to indicate some emotion. £ 

Many miscellaneous marks are used for dif- 
ferent purposes in writing. These include the 
dash (—), employed to indicate an omission, 2 
sudden pause, a sudden or abrupt change in the 
construction of a sentence, and sometimes to add 
effect to other marks; the parentheses (), used to 
enclose words that break the unity of the sen- 
tence; the brackets |), employed to enclose some 
word or words necessary to explain or correct an 
error; the quotation marks (“ "), used to enclose 
quotations from the language of another person; 
and the apostrophe (’), employed to indicate the 
omission of a letter, The section (§) denotes the 
small divisions of a book or chapter, the ellipsis 
(***) or (. ..) indicates the omission of words 
from a quotation, and the caret (^) is usec 
to show that something has been omitted. Vari- 
ous marks are employed to refer to marginal notes, 
such as the asterisk (*), the dagger (t), the 
double dagger (t), the section (8), the para- 
graph (4), and the parallel (||). The in- 
dex (B®) is used to designate some important 
statement or sentence. 

Punic Wars (pi nik warz), the name of three 
great wars between the Romans and the Car- 
thaginians. The First Punic War was a contest for 
the possession of Sicily. It covered a period of 
23 years, from 264 to 241 B.c., and was finally won 
by the Romans. Hannibal instigated the Second 
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Punic War to capture Saguntum and other ter- 
ritory. It began with the great invasion of Italy 
in 218 and ended by the Roman victory at Zama 
in 202 B.C., lasting a period of 16 years. The Ro- 
mans undertook the Third Punic War with the 
intention of destroying Carthage and thus elimi- 
nating their rival. This war lasted three years, 
from 149 to 146 B.c. Although Carthage made a 
most heroic defense, it was utterly destroyed, 
never to rise again. 

Punjab (pun-jab'), or PANJAB, a region di- 
vided by the partition of British India between 
Pakistan and India. It is drained by the five tribu- 
taries of the Indus—the Ravi, Beas, Sutlej, 
Chenab, and Jhelum Rivers, the word Punjab 
meaning “five rivers.” Foothills of the Himalayas 
traverse the northern part, but in the southern 
portion the surface is either level or undulating 
and consists of a great alluvial plain. Extensive 
deposits of rock salt and alum beds abound in 
the region, and there is an abundance of lime- 
stone, which is suitable for construction. The 
principal products are wheat, cotton, tobacco, bar- 
ley, rice, sugar cane, maize, and tea. Valuable 
forests are abundant, but there is a scarcity of 
rainfall in the plains, making extensive irrigation 
projects necessary. One project alone, the Sutlej 
scheme, waters more land than the whole cul- 
tivable area of Egypt and the Sudan. Lahore is 
the capital of West Punjab, Pakistan, and, since 
1882, has been the seat of the Univ. of Punjab. 
The capital of East Punjab is Jullundur. Other 
important cities are Multan and Rawalpindi in 
West Punjab, Amritsar and Umballa in East 
Punjab. Although not far advanced industrially, 
the Punjab has a number of new manufactures 
produced in the cotton, silk and woolen mills, 
metal foundries, shoe and carpet factories, etc. 
Exports are chiefly agricultural products. Hand- 
loom weaving and native arts and crafts also 
furnish a variety of articles of trade. The region 
has extensive interests in rearing livestock, in- 
cluding camels, cattle, sheep, and goats. The Pun- 
jab has an extensive system of railways and high- 
ways, and many navigable canals, The partition of 
India in 1947 resulted in a major catastrophe for 
the Punjab which was divided between the two 
dominions. The Muslim western half, including 
Lahore and the Sikh holy.shrine of Nanakana 
Sahib in Shekhupura district; going to Pakistan, 
and the Hindu eastern half, including Amritsar, 
the holy city of the Sikhs (4.v.), to India. Each 
sector of the Punjab exchanged its minority, and 
an estimated 7,000,000 to 10,000,000 people were 
uprooted from their homes on the two sides of 
the partition line. The death toll was estimated 
in the scores of thousands as camps, refugees, 
trains, and foot caravans were assaulted by hos- 
tile mobs. Another strategy of mass extermination 
laid to Punjab Muslem extremists was the block- 
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ading of large populations within flooded areas, 
where many were reported to have been drowned 
or slain in trying to escape. Pop. (mostly Moham- 
medans), ca. 28,500,000. See also Pakistan. 

Punta Arenas (põon'tä d-rd'nds), now 
MAGALLANES, a seaport of southern Chile, on the 
Straits of Magellan, and capital of the territory 
of Magallanes. Coal is worked near by, and gold 
is mined and shipped. Packing houses prepare 
frozen mutton for exportation in quantity; wool 
is also exported. Population, ca. 25,000. 

Punxsutawney (püngk-s00-ó'ni), a bor- 
ough of Jefferson County, Pennsylvania, 160 m. 
N.E. of Pittsburgh. It is on the Baltimore & Ohio 
and the Pennsylvania R.R.’s. Located in a coal- 
mining region, Punxsutawney has manufactures 
of precision tools, machinery, castings, refriger- 
ator cabinets, and meat, dairy, and other prod- 
ucts. It was first settled in 1813 and incorporated 
as a borough in 1849. Population, 1950, 8,969. 

Pupil (pZ'pil), in physiology, the aperture in 
the eye which creates the possibility of visual per- 
ception aided by the influx of light rays. The 
diameter of the pupil changes with the contraction 
or expansion of the muscles of the iris. See Eye. 

Pupin (pá-pen^), micuiaet. ivorsky, physicist, 
born in Idvor, Hungary, Oct. 4, 1858; died Mar. 
12, 1935. He came to the U.S. in 1874, and after 
studying at Columbia Univ., New York, and Cam- 
bridge Univ., England, and also under the physi- 
cist, Helmholtz, in Berlin, he served many years 
as professor of electro-mechanics at Columbia 
Univ. (1901-31), and was also made director of 
Phoenix Research Laboratories (1911). He in- 
vented the Pupin coil which increased the range 
of long-distance telephony and discovered second- 
ary X-ray radiation (1896), He also invented 
means for short-exposure X-ray photography. He 
wrote “From Immigrant to Inventor” (1923), 
for which he received the 1924 Pulitzer Prize, 
and “Romance of the Machine” (1930). 

Purcell (pér’sél), HENRY, composer, born in 
Westminster, England, about 1659; died Nov. 21, 
1695. Outstanding among 17th-century compos- 
ers of church music, he also wrote theatrical and 
chamber music. He was organist of Westminster 
Abbey and of the Chapel Royal. His cantatas, 
anthems, and chants are used extensively today in 
the Anglican Church. He wrote the opera “Dido 
and Aeneas” (ca. 1689) and incidental music to 
more than 40 dramas, including “Theodosius” 
(1680), “The Fairy Queen” (1693), and “Timon 
of Athens” (1684). He also composed odes, 
works for the harpsichord, and choral works. 

Purchasing Power (pér'chising pow’ér), in 
economics, the term for the relationship of money 
value to the price of goods. It describes also that 
power to buy goods which is determined by the 
income and the uninvested savings of the general 
population. See also Consumers’ Price Index. 
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Purdue University (pér-doo’ ü-mi-vár si-ti), 
a coeducational state institution at Lafayette, Ind., 
established in 1869, and so named from John Pur- 
due, principal donor of money and land with 
which to start the university. It embraces schools 
of civil engineering and engineering mechanics, 
electrical engineering, chemical and metallurgical 
engineering, aeronautical engineering (includ- 
ing flight administration), mechanical engineer- 
ing, agriculture (including forestry), home eco- 
nomics, science, pharmacy, trade and industrial 
education, and engineering law. Students are re- 
quired to do shop and field work in addition to 
pursuing the usual branches of study. It has a 
campus of 365 acres on which are situated more 
than 70 buildings for instructional purposes or 
living quarters, exclusive of dozens of temporary 
structures for war veterans, The university prop- 
erty is valued in excess of $25,000,000. The annual 
enrollment is 12,000 and the faculty numbers 
about 1,200. 

Pure Imaginary Number (par i-máf'i-nér-j 
nüm'bér), a term in mathematics. See Number. 

Pure Line (pér Jin), biological term for the 
various pure races produced after a period of self- 
fertilization. Once these have come into existence, 
each one continues to reproduce only its own 
genotype (q.v.) when it is self-fertilized. 

Purgatory (pár'gato-ri), a concept of life 
after death belonging to the teachings of the 
Catholic Church, and signifying a place of tem- 
porary punishment after death. Venial (q.v.) sins 
are punished in purgatory. Prayers and masses 
offered by the relatives of the deceased are sup- 
posed to help abbreviate the sojourn of the soul 
in purgatory; they may even be effective enough 
to eliminate the stay in purgatory entirely. Prot- 
estantism does not exactly deny the concept of 
purgatory, but considers it of lesser importance. 
This may have a historical reason: Luther espe- 
cially attacked the indulgences (q.v.), which at 
that time were sold with the promise that they 
would partly or completely eliminate the punish- 
ments of purgatory. The Anglican and the Ortho- 
dox Church uphold the doctrine of purgatory. 
The torments of purgatory have often been de- 
scribed in art and poetry, one of the most famous 
examples being Dante's Purgatorio, a part of his 
“Divina Commedia.” 

Purine (pz'rin), a class of organic nitrogen 
compounds, occurring throughout the plant and 
animal kingdom, The commonest purine deriva- 
tives are uric acid, caffeine, and theobromine. 
Adenine occurs as a constituent of the nucleic 
PU which are important components of living 
cells. 

Puritanism | (püritaniz'm), a theological 
term signifying a movement (commencing in the 
16th century) within the Church of England 
which tried to sharpen the differences between 


PUSEY 


this and the Roman Catholic Church and to 
phasize the Church of England's Protestant ch; 
acter. In this tendency, the Puritans leaned mosi 
heavily on the ideas of John Calvin (q.v.) and 
his successors. 
The Puritans wanted the Church of England 
to forego all connections with Rome in all ques- 
tions of ecclesiastical authority. Emphasizing the 
new Protestant concept of Christianity, and. 
anxiously avoiding all similarities with the Ro- 
man Catholic Church, the Puritans were not satis 
fied with the Anglican concept which saw in the 
worldly rulers Henry VIII and, later on, Eliza- 
beth, the center of ecclesiastical authority. Oliver 
Cromwell (q.v.) expressed the Puritan idea not 
only theologically but also politically, After the 
Restoration in 1660, the Puritans were considered 
heretics from the Anglican creed as it had 
developed by then. Some independent Puritans 
had already emigrated to America and immedi- 
ately split up into various Puritan sects, in the 
same way as the Puritans subdivided them- 
selves in England into sects ranging from those 
which tolerated certain forms of the Episco- 
palian church to those which fought all its insti- 
tutions tooth and nail (see Congregationalismy 
Baptism; Separatism; Presbyterianism). 
A peculiar fact about Puritanism is that it be- 
came a religion of worldly action rather than of 
theological contemplation. Emphasizing all the: 
civic virtues, especially honesty, thrift, reliabil- 
ity, and discipline, its ethics contributed much to 
the origin of modern capitalism. Furthermore, 
its ascetic tendency led to a definite animosity 
against all arts. The pious Puritan despised danc- 
ing, theater, and music; in fact, Puritans who 
took their religious concept seriously were actu 
ally ashamed to find pleasure in worldly things. 
Pus (pis), in medicine, the yellowish-green 
thick, fluid matter, formed in and discharged 
from inflamed bodies and tissues. It is compo: 
of leucocytes, the dead white blood corpuscles, and 
of the bacteria which caused the inflammation. 
Pusey (pi/zi), EDWARD Bouverie, theologian, 
born at Pusey, England, Aug. 22, 1800; died Sept. 
14, 1882. The son of Philip Bouverie, who 
assumed the name of Pusey, he graduated from 
Oxford in 1822. He became fellow of Oriel and 
was appointed professor of Hebrew at Oxford in 
1828, a position he held until his death, am 
to which a canonry at Christ Church was attached. 
He visited Germany to study religious movements 
and in 1835 he joined Newman and Keble 
(4q.v.) in publishing “Tracts for the Times. 
The vice chancellor of Oxford suspended him in 
1843 from the ministry for three years because 
he preached a sermon entitled "The Holy Euchar- | 
ist a Comfort to the Penitent,” which advocate! 
the use of the confession in the Church of Eng- 
land. In this high-church movement, known as 
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Puseyism, he tried to incorporate some of the 
doctrines of the Roman Catholic Church into the 
Church of England. 

Pushkin (póósh'kin), ALEXANDER SERGEYEVICH, 
poet and writer, born in Moscow, Russia, June 
6, 1799; died at St. Petersburg, Feb. 10, 1837. 
He was the son of a noble family and was edu- 
cated the Imperial lyceum at Tsarskoe Selo, 
near St. Petersburg. In 1817 he entered the 
Ministry of Foreign Affairs and in the same year 
began to write his well-known romantic epic, 
"Ruslan and Lyudmilla," published in 1820. In 
1820 he was exiled to an official position in 
southern Russia because of too-liberal trends in 
some political poems, especially in his "Ode to 
Liberty." In Odessa, strongly influenced by Lord 
Byron (q.v.), Pushkin wrote the epic “The 
Prisoner of the Caucasus," which was followed 
by "The Fountain of Bakhchisarai" (1827). Mean- 
while (1824), he had been dismissed from gov- 
ernmental service and went to live on his paternal 
estate, At this point he took a decisive turn 
toward nationalistic poetry, completing such 
works as "Eugen Onegin" (1832) and the trag- 
edy “Boris Godunov" (1825, published 1831), 
which have become especially known through 
their operatic versions by Tchaikovsky and 
Musorgski, respectively. In 1826 he was given 
amnesty by Czar Nicholas I and he was then 
able to live first in Moscow, and after his marriage 
to Natalia Goncharov, in St. Petersburg (1831). 
In 1837 he was severely injured in a duel with a 
Frenchman whose attentions to his wife he re- 
sented, and died two days later, His other works 
include the narrative poem "Poltava," and “The 
Captain's Daughter,” a prose work. 

Pushkin has been called the most impor- 
tant national writer of Russia. His character- 
izations are full of realistic observations, but 
never lose their poetic approach. One of the 
earliest. Russian novelists, Pushkin became the 
master whom many later Russian writers fol- 
lowed, 

Pussy Willow (piis’j wil’d), any willow 
tree which bears large, silky, cylindrical catkins. 

Pustules (pistilz), in medicine, pimples 
which contain pus, characteristic of certain skin 
diseases, 

Put-in-Bay (póor'in-bà), a village and sum- 
mer resort on South Bass Island, in Lake Erie, 
forming a part of Ottawa County, Ohio. It is 
40 m. x. of Toledo and has a number of fish 
hatcheries. On Sept. 10, 1813, Commodore Perry 
won a victory over the English under Capt. 
Barclay, the seat of battle being about 12 m. 
n.w, of this place. The Perry's Victory and Inter- 
national Peace Memorial National Monument 
commemorates the battle. Population, 1950, 598. 

Putnam (pit’nam), one of the county seats 
of Windham County, Connecticut, on the Quine- 
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baug River, 25 m. s. of Worcester, Mass. It is 
on the New York, New Haven & Hartford R.R., 
and is surrounded by an agricultural region, 
Cargill Falls are in the center of the city. The 
chief buildings include the public library, the 
high school, and the Day Kimball Hospital. Put- 
nam has a large trade in lumber and lumber 
products. Among the manufactures are worsteds, 
curtains, synthetic fabrics, optical goods, and 
steel products. Settled about 1855, it was char- 
tered as a city in 1895. Population, 1950, 8,181. 
Putnam, croxce Parmer, publisher, born in 
Brunswick, Me, Feb. 21, 1814; died in New 
York City, Dec. 10, 1872. He conducted a book 
store in London for seven years and returned to 
New York City in 1848, where he published 
Putnam's Magazine, which was merged into 
Scribner's Monthly in 1870, and founded the 
book-publishing firm which still bears his name. 
Putnam, ismati, patriot and soldier, born in 
the port of Salem, Mass, now called Danvers, 
Jan. 7, 1718; died May 19, 1790. He settled in 
Windham County, Connecticut, in 1738, where 
he devoted himself to farming until 1754, when 
he served in the French and Indian War for nine 
years, In the Revolutionary War he became briga- 
dier, and for bravery at Bunker Hill was made 
major general by Congress. Putnam commanded 
at New York, Long Island, and Philadelphia, 
and in 1777 was appointed to defend the high- 
lands of New York, When the British cap- 
tured the forts, Putnam was relieved of his com- 
mand, although a court of inquiry later acquitted 
him of any fault. In 1779 he made a visit 
to his home, where he was stricken by paralysis 
and was obliged to give up active military life. 
Putnam was one of the chief "Sons of Liberty,” 
and was a leading figure in the stirring times that 
characterized the early part of the Revolution, 
See picture on the following page. 
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Putnam, Nina wircox, novelist, born at New 
Haven, Conn., Nov. 28, 1888, She began to write 
short stories at the age of 11. Her books include 
“It Pays to Smile" (1920), "Say It With Bricks" 
(1923), "The Bear Who Went to War" (1928), 
“The Making of an American Humorist" (1929), 
"Laughing Through” (1:930), "Paris Love" 
(1931), and “The Inner Voice" (1940). 

Putnam, rurus, soldier, born in Sutton, Mass., 
Apr. 9, 1738; died in Marietta, Ohio, May r, 
1824. A cousin of Israel Putnam (4.v.), he stud- 
ied mathematics and surveying, and in 1773 
became a deputy surveyor in Florida. At the 
beginning of the Revolutionary War he became 
chief engineer with the rank of colonel but re- 
signed soon after to take command of the 5th 
Mass. Regiment. In 1778 he aided Israel Putnam 
in fortifying West Point. He was made brigadier 
pus in 1783, served in the Massachusetts 
legislature, and in 1787 aided Governor Lincoln 
in suppressing Shays’ Rebellion. In 1788 he 
assisted in founding Marietta, Ohio. He was 
judge of the supreme court of the Northwest 
Territory (1790-96) and U.S. surveyor general 
(1796-1803). 

Putrefaction (pi-tré-fak’shiin), the decom- 
position of animal or vegetable substances, gener- 
ally accompanied by fetid odors. It is now re- 
garded as a kind of fermentation caused by the 
growth of minute plants called bacteria (see Bac- 
feriology) which enter the putrescible bodies— 
that is, those decomposing at a certain tempera- 
ture in contact with air and moisture—in which 
they grow and multiply. Great numbers of spores 
of bacteria and kindred organisms are present in 
the air and water, but they develop most rapidly 
by the free contact of humid air at a temperature 
ranging from 60° to 80°. Putrefying animal 
matters give off more unpleasant gases than vege- 
table matters because nitrogen is more abundant 
in the former. Organic bodies of a higher order 
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are changed in the process of putrefaction 
lower organic compounds, but also into such 
organic compounds as ammonia and sulphurel 
hydrogen, and into such substances as nitrog 
and hydrogen. Putrefaction may be arrested o 
prevented under various conditions, such as keep 
ing the substance perfectly dry, by the use of anti 
septics, by keeping the substance in a temperat 
near the freezing point, by keeping it in a vaa 
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germs, and by heating to the boiling point a 
then sealing to keep out all atmospheric air. 
Puyallup (pa-a/Zp), a city of Pierce County, 
Washington, ro m. s.z. of Tacoma, on the North- 
ern Pacific, the Union Pacific, the Chicago, Mile 
waukee, St. Paul & Pacific, and the Great North- 
ern R.R.s. It is in a fertile valley which produces 
chiefly hops, fruit, and bulbs. Food processing 
and the manufacturing of paper, insecticides, and; 
wood products are the chief industries. It was 
laid out in 1877 by Ezra Meeker and incorporated - 
in 1890. Population, 1940, 7,889; 1950, 10,010. 

Pye (pi), HENRY james, poet, born in Berk- 
shire, England, Feb. 20, 1745; died Aug. 11, 1813, 
He studied at Oxford, and became a member of — 
Parliament in 1784. After six years he retired and | 
in 1792 became justice of peace at Westminster, 
Through the favor of William Pitt he became 
poet laureate in 1790, but his appointment was. 
ridiculed by literary men. His epic in six books — 
on King Alfred (1801) and his other poetry are 
considered mediocre. 

Pygmalion (pig-md‘i-tin), in Greek legends, 
the King of Cyprus and grandson of Agenor. 
After making an ivory statue of a young maiden, 
he fell in love with it, and at his entreaty Venus < 
endowed it with life. Later the maiden became 
his wife and is noted as the mother of Paphos. 
George Bernard Shaw made use of a somewhat 
similar theme in his play “Pygmalion” (1912) 
which was made into a motion picture in 193% 

Pygmy (pig/mi), or picmy, (1) one of a 
group of the colored (black) race characterized 
by shortness and slightness of stature, usually not 
larger than a seven- or eight-year-old white child. 
They are a very primitive group found deep in 
the jungles of Central Africa. (2) A very 
person or a dwarf. See also Dwarf; Midget. 

Pyle (pil), ERNEST TAYLOR (“ERNIE”), colum- 
nist, born near Dana, Ind., Aug. 3, 1900; di 
Apr. 18, 1945. He entered Indiana Univ. to study 
journalism, but left a few months before graduat- 
ing to work as a cub reporter on the La Porte, 
Ind, Herald (1923), and a few months later ~ 
went to work for the Washington News as copy 
editor. Going to New York in 1926, he was on 
the staff of the Evening World and the Evening 
Post, and from 1928 to 1932 covered aviation 
the Scripps-Howard papers. He returned to Wash- 
ington in 1932 as managing editor of the Wash- 
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ington News, but left again three years later to 
travel as a roving correspondent in the Western 
Hemisphere, and his simple, human descriptions 
of what he saw were soon widely read, His 
war reporting began when he went to London in 
1940, and his collected columns on the Battle of 
Britain were published a year later under the 
title “Ernie Pyle in England.” He landed with 
American troops in North Africa and went on to 
cover the war fronts in Sicily, Italy, England, 
and France. Two more books came from his 
columns, "Here Is Your War: the Story of G.I. 
Joe” (1943), and “Brave Men” (1944), before 
he returned to the U.S, to rest, late in 1944. 
However, he was soon on his way to the Pacific 
Theater of war where he was killed by a Jap- 
anese sniper on Ie Jima. More, probably, than 
anyone else, Pyle helped bring back home 
the story of the heroism and suffering of the fight- 
ing men, and he was loved by the millions who 
read his daily columns for the self-sacrifice of his 
work with the front-line troops. 

Pyle, Howard, author and artist, born in Wil- 
mington, Del., Mar. 5, 1853; died Nov, 9, 1911. 
He studied art in a private school at Philadelphia 
and at the Art Students’ League in New York 
City. He taught at the Drexel Inst., Philadelphia 
(1894-1900), and founded an art school at Wil- 
mingtón. He was outstanding as an illustrator 
of juvenile and adventure books. Many of his 
subjects are from the early colonial period of 
America and adventures upon the sea. His books 
include "The Rose of Paradise," "A Modern 
Aladdin," "Merry Adventures of Robin Hood," 
and "The Story of King Arthur and His Knights." 

Pym (pim), jonn, statesman, born at Bry- 
more, England, in 1584; died Dec. 8, 1643. 
He was descended from a good family and en- 
tered Oxford Univ. in 1599, which he left before 
graduating to study law at the Middle Temple. 
In 1614 and again in 1621 he was elected to 
Parliament and there became distinguished as a 
defender of Parliamentary rights and civil liber- 
ties and an opponent of the monopolies and 
absolutism favored by the court of James I. He 
opposed the Duke of Buckingham, a favorite of 
Charles I, in the famous impeachment trial in 
1626, and in 1640 became a leader of the Short 
Parliament, after that body had been in abeyance 
for 13 years, At the beginning of the session Pym 
delivered an elaborate address, in which he sum- 
marized the grievances of the nation. When 
Charles I dissolved the Short Parliament, Pym 
forced him to summon it again that same year. 
In this session, known as the Long Parliament, 
Pym boldly denounced the Earl of Strafford as 
an oppressor and tyrant and succeded in havi 
a bill of attainder passed upon him. He also was 
instrumental in passing a bill which made it im- 
possible for the king to dissolve the Parliament 
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without its consent. He thwarted the king's at- 
tempts to oust Parliament with the aid of the 
army. Open hostilities soon followed between the 
royal and the parliamentary forces, During the 
Civil War, in 1643, Pym was appointed lieuten- 
ant of ordnance but died about a month later. 

Pyorrhoea (pi-re'à), a disease of the gums 
and mouth, of bacterial origin, causing inflam- 
mation, receding gums, abscesses near the teeth, 
and sometimes bodily infection, A competent 
dentist should be consulted at an early stage. The 
teeth should be kept clean and peroxide and simi- 
lar preparations used as a mouthwash. 

Pyramid (pirà-mid), an architectural struc- 
ture of solid masonry, built for various purposes 
in different parts of the world. The most re- 
markable pyramids are those of Egypt, situated 
in a group at Gizeh, near Cairo. This group 
begins at a point nearly opposite Cairo, on the 
border of the Libyan Desert, and extends south- 
ward about 25 m. They consist of colossal ma- 
sonry, rising from a rectangular base, and ter- 
minating in a point so as to form four triangular 
sides. The principal material used in their con- 
struction is a durable limestone quarried from 
the hills near by, though great slabs and blocks 
of granite were placed on the outside to increase 
durability; these were evidently taken from quar- 
ries at great distances from the location of the 
pyramids, It is supposed that these structures 
date from a period between 3000 wc, and 2300 
wc, and that they were designed mainly as 
sepulchral chambers of the kings. The most re- 
markable group consists of nine pyramids about 
4 m. s.w. of Cairo, where stood the ancient city 
of Memphis. 

The Great Pyramid belongs to this group and 
was reared above the tomb of Cheops, the sec- 
ond king of the fourth dynasty, It was origi- 
nally 481 ft. high and 756 ft, square at the base, 
and is counted as one of the Seven Wonders of 
the world, Some of the stones are of remarkable 
size, and it has long been a subject for specula- 
tion as to how the ancients were able to provide 
mechanical power sufficient to quarry, transport, 
and elevate them to their proper places, Herodo- 
tus, the Greek historian, estimated that it re- 
quired 100,000 men for a period of 10 years to 
construct a causeway for the transportation of 
the stone from the quarries for this single pyra- 
mid, and that the labor of the same number 
of men was required for 20 years to complete 
the structure, The apex of this pyramid was once 
quite sharp, but now a flat about three yards 
square exists at the upper part. It has suffered 
from removal of a part of the material to con- 
struct mosques and temples at Cairo, but still 
covers 13 acres and is 451 ft. high. A series of 
steps averaging about 3 ft, in height are at the 
outer surface, though these were originally hid- 
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"The tombs of the Egyptian king Chephren and Myker- 
inos, these pyramids date back to about 2800 s.c. 


den by a coating. In the interior are several 
chambers ornamented with red granite. They 
may be entered only through an opéning on the 
north side, about 50 ft. above the base, Some 
writers think that this pyramid was built as an 
astronomical observatory, since the ratio of its 
height to the perimeter of its base is as nearly 
as possible that of the diameter of the circle to 
its circumference, and there are other structural 
peculiarities in support of this view. 

The Gizeh pyramid of second importance is 
one built by Chephren, third king of the fourth 
dynasty. It covers about 10 acres, has a base 
700 ft. square, and is 448 ft. high. In this pyramid 
are two sepulchral chambers that were opened 
in 1816. Though they were once encased and orna- 
mented with polished stones, only a portion of 
the casing remains, The third pyramid of this 
group was built by Menkaura, fourth king of the 
fourth dynasty, and is 354 ft. square at the base 
and 212 ft. high. It is the best constructed of 
the three greater pyramids, and still displays 
the best evidences of former beauty. The other 
six pyramids of the Gizeh group are smaller and 
of less interest. Another noted pyramid is about 
5 m. xw. of Gizeh, at the village of Abu Roash. 
Several groups are in Nubia, probably built by 
the kings of ancient Ethiopia. Pyramids of con- 
siderable importance are situated in various parts 
of Assyria, China, India, Greece, and Italy. 

The pyramids of Mexico, dating from the time 
of the Aztecs, are four-sided structures. The most 
important group still existing is at Teotihuacan, 
20 m. N.E. of the city of Mexico. It includes sev. 
eral hundred structures, but only two of impor- 
tance. The largest has a base 9oo ft. square, with 
a height of 160 ft, while the second is 130 ft. 
high. The most noted of Mexico is that of 
Cholula, having a length of 1,585 ft. and a height 
of 178 ft. The Mexican pyramids are inferior to 
those of Egypt and are less remarkable and dura- 
ble in structure, but all are uniform in facing 
the cardinal points, See also color plate, Archi- 
tecture 1, Volume XII. 

Pyramid Lake (pir’é-mid lak), the largest 
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lake in Nevada, situated 20 m. w.r. of Ren 
named from the pyramid-shaped islands of 
stone which rise from its surface, it is 30 m. 
with a surface of 390 sq. m. 1 
Pyramus and Thisbe (pir’é-miis, thiz' 
the two lovers mentioned in the fourth b 
of Ovid's "Metamorphoses," whose tragical 
tory is introduced as an interlude in Shakespeai 
"A Midsummer Night's Dream." These 
lovers were tenderly devoted to each other, 
could not obtain parental consent for their m 
riage, and so they met secretly and conyers 
through an opening of the wall in their 
joining houses. It was agreed at one time 
they should meet at the tomb of Ninus. Thi 
was the first to reach the place of meeting, bi 
lioness caused her to flee for safety. She drop| 
her robe in the flight, which the lioness at 
seized and covered with blood from an ox it; 
torn to pieces the same day. When Pyramus 
peared he discovered the blood-stained robe 
concluded that Thisbe had been killed, 
despairing, immediately ended his life. Shi 
after, Thisbe returned to the trysting place, and 
when she discovered the dead body of her love) 
lying upon the ground, she likewise killed hei 
Pyrenees (pir’é-néz), the lofty mountain 
range which separates France from Spain, 
tending from the Atlantic to the Medien 
The mountain range consists of two parallel 
chains, about 20 m. apart. Its length from the” 
Bay of Biscay to the Gulf of Lyons is 275 My 
and its width is from 25 to 75 m. Toward the 
center, nearly midway between the Atlantic and 
the Mediterranean, are the highest peaks, Mt 
Maladetta, 11,424 ft., being the culminating point. 
Only a few good passes occur in the Pyrenees, - 
but in 1885 two railway lines were authorized: 
by France and Spain to penetrate the moune 
tains, partly at the expense of cach government. 
These railways are located near the extreme 
of the chains. The Pyrenees slope most abruptly 
toward the south, but there are fine springs y 
health resorts in both countries. The Basques 1 
(q.v.) inhabit the region. $ 
Pyridine (pjr’i-dén), C5 H5N, a basic nitrog- 
enous compound occurring from the destruc 
tive distillation of proteins, and also found in 
wood and coal tar. It is a disagreeable-smellin, 
liquid, miscible with water, and forms salts wi 
acids which are usually water-soluble. Its specific 
gravity is 0.99, and its boiling point is 115 
Chemically, it has a ring structure and has É 
filiations with many alkaloids, such as nicotine 
and piperidine. It is used as a denaturant for 
alcohol and as a solvent. i 
Pyrites (piritzz), the name of any one of 
the native metallic sulphides that occur in 
of all ages. Formerly the name was applied only 
to sulphuret of iron, but now the term has à 
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general application, and the various groups are 
designated as iron pyrites, copper pyrites, cobalt 
pyrites, ete. The pyrites consist of metals com- 
pounded with sulphur or arsenic, or with both, 
The color is yellowish and the consistency is 
crystalline and hard. Sulphuric acid is derived 
from iron pyrites; cobalt, from cobalt pyrites; 
and copper, from copper pyrites. Nickel pyrites 
has a copper-red color and yields nickel and 
arsenic. 

Pyrogel (pi’rd-jé!). See Chemical Warfare. 

Pyrometallurgy (pi-ró-mér'al-ár-ji), the ex- 
traction of metal from its ores by the use of fire 
or heat, as contrasted to electrometallurgy which. 
is the extraction of metal by electrolysis. Pyromet- 
allurgy has been used from earliest times, when 
man first extracted iron from iron ores by roast- 
ing them. During the process of roasting ores, 
hydrated oxides lose their water; carbonates are 
decomposed and frequently oxidized, and some of 
the sulphides are converted into oxides. Follow- 
ing the roasting process, heat is also used in the 
reduction process. Roasted ores may be reduced 
either with carbon or aluminum, Most oxides, 
such as those of copper or iron, during reduction 
with carbon form carbon dioxide or carbon mon- 
oxide gases, leaving the metal. Some oxides, such 
as those of chromium, which are not reduced by 
carbon, can be reduced with aluminum. 

Pyrometer (pi-rim’é.tér), an instrument for 
the measurement of high temperatures, ranging 
greatly above the ordinary thermometers. The 
first instruments of this kind were based upon 
the principle that metals expand when subjected 
to heat, but they proved of comparatively little 
value for the reason the expansion does not in- 
crease proportionally with the rise of tempera- 
ture. Later graphite was substituted for the plati- 
num rod that was used, and with it a very high 
temperature may be measured with reasonable 
accuracy. At present the most modern forms of 
the pyrometer are: the optical pyrometer, which 
measures temperature by the color of light emitted 
by burning metal; the electrical resistance pyrom- 
eter, which by means of a Wheatstone bridge cali- 
brates the resistances in platinum wire (these 
clectrical resistances being known quantities at 
certain temperatures); the mechanical pyrometer, 
in which a pointer is moved by the differential 
expansion of two dissimilar metals; and the re- 
cording thermometer, which utilizes the expan- 
sion of mercury, ether, or other liquid vapors 
to actuate a pressure-recording device. These are 
used in metallurgy, thermodynamic studies, and 
in such industries as the manufacture of steel 
where excessively high temperatures are a process- 
ing factor. 

Pyrophosphoric Acid (pi-ré-fas-far'ik). See 
Phosphoric Acid. 1 

Pyrotechny (pir -4£k.nj), the art of making 


and using fireworks. It is of great antiquity 
and was practiced among the Chinese with much 
skill before the art became known in other coun- 
tries. While the Romans used candles, small 
rockets, and other similar articles, the Chinese 
developed a system of most brilliant mechanical 
arrangements, such as movable figures and de- 
vices, including those from which the figures of 
men and animals dart to surprise the company. 
See also Chemical Warfare; Fireworks. 
Pyroxene (pir’dks-én), or auo, a mineral 
of numerous varicties, composed of calcium, mag- 
nesium, and a small quantity of iron or zinc. 
Other minerals that enter the composition include 
lime, manganese, soda, and silicic acid, Minerals 
of this class are found in limestone and other 
rocks in which they are crystallized, Many igne- 
ous or eruptive rocks contain pyroxene, 
Pyrrhus (pir ir), King of Epirus, born about 
318 v.c; slain at Argos in 272 8.6, He was a dis- 
tant relative of Alexander the Great and was 
placed on the throne when only 12, but after five 
years the crown was transferred to Neoptolemus, 
his great-uncle. Pyrrhus soon joined the army and 
distinguished himself in the battle against An- 
tigonus, at Ipsus, in 301 a.c, and thereby recov- 
ered his dominion and shared it with his rival. 
In 295 n.c. he deposed his rival and became sole 
King of Epirus. After adding parts of Macedonia 
to his dominion the following year, he joined 
the Greeks in an invasion of Italy against the 
Romans, and in 280 wc. won the celebrated 
battle on the Siris River, in which he terrorized 
his opponents by leading a charge with a large 
number of elephants, This victory cost him many 
of his best men, and after a second battle he 
concluded a truce and retired to Tarentum, where 
he wintered. In 279 1.c. he attacked the Romans 
in Apulia, and was successful in defeating them 
at Asculum, although at an extremely heavy cost, 
It was after the battle of Asculum that he is 
said to have commented, “One more such victory 
and I am br Thus, the WA 
victory” signifies any gain at heavy cost. 
The next year he invaded Sicily to expel the 
Carthaginians, but after several brilliant successes 
he was repulsed by the latter with great loss, In 
275 nc, he made another invasion of Italy, but 
was defeated near Beneventum by an army under 
Manius Curius Dentatus, and escaped to Tarten- 
tum with only a few of his men. His next enter- 
prise was to invade Macedonia, where he secured 
a success so complete that the Macedonian troops 
joined him in a body. Shortly after, he invaded 
the Peloponnesus against the Spartans, His at- 
tempt to take Sparta was unsuccessful and he 


next proceeded against Argos, where he was 


killed. 
(pi-thag’é-ras), Greek philoso- 
pher, founder of the Italic School of Philosophy, 
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born on the Island of Samos about 582 s.c.; died 
at Metapontum about 500 s.c. The philosophical 
doctrines of Pythagoras and his school were not 
so much an explanation of the mysteries of the 
universe as a set of principles governing indi- 
vidual conduct. The disciples admitted to the 
school (founded at Crotona in southern Italy in 
530 B.c.) were admonished to strict obedience 
and silence, abstinence from such worldly vanities 
as rich food and elaborate dress, and the prac- 
tice of frequent self-examination. 

Pythagoras believed in the immortality of the 
soul, and a story is told of how he professed to 
recognize the voice of a dead friend in the howl- 
ing of a dog. His philosophical influence was ex- 
tinct by the middle of the 4th century, but sig- 
nificant mathematical and astronomical discov- 
eries which he made survive to this day. He and 
his followers were responsible for such important 
mathematical contributions as the fundamental 
theorem of the square of the hypotenuse in a 
right-angled triangle being equal to the squares 
of the other two sides. He was one of the 
first thinkers to hold that the earth and the 
universe are spheres, and that the sun, moon, 
and planets move by definite laws, independent 
of the motion of the earth. These theories were 
considerably in advance of the thought of his 
time, 

Pythia (pith’i-a). See Pythoness. 

Pythian Games (piti ian gamz), one of the 
four great national festivals of Greece, celebrated 
every fifth year in honor of Apollo, at Delphi. 
It is said that they were instituted by Apollo 
after he had overcome the dragon Python, and 
until 586 s.c. they took place every eighth year, 
but at that time they came under the direction of 
the Amphictyons, who instituted their celebra- 
tion every four years. They consisted of athletic 
sports, flute playing, and chariot and horse racing. 
Later contests in sculpture, painting, tragedy, and 
historical recitations were added. Prizes of gold 
and silver were awarded in the early history of 
the games, but afterward the laurel wreath. and 
the palm branch were substituted. These games 
were in importance next to the Olympic games 
and continued to be played until about 304 A.D. 
The four-year period between the celebrations of 
games was known as a Pythiad. 

Pythias (pith’i-as). See Damon. 

Python (pi’thén), a genus of snakes native to 
the tropical regions of Africa and Asia, closely 
allied to the boa. They differ from the boa 
mainly in having double plates under the tail, 
teeth in the intermaxillary bone, and pits in the 
shields around the margins of the upper and 
lower jaws. Pythons attain a length of from 15 
to 30 ft, and crush their prey in their coils. 
The tail is prehensile; with it they suspend 
themselves from the branches of trees near places 
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where animals come to drink, ad take them 
unawares by casting their coils about the neck 
and body. They are capable of strangling deer, 
tigers, buffaloes, and other animals. The two 
most important species are the rock snake of the 
East Indies and the Natal rock snake of Africa, 
Allied but smaller species are found in Australia 
and the Malay peninsula. The female python 
lays its eggs in a nest near a body or stream 
of water and hatches them by the heat of tlie 
body. See also color plate, Venomous and Con- 
strictor Snakes, Volume IX. 

Python, in mythology, a great serpent that 
came from the slime of Deucalion’s Flood, It 
lived in the cave of Mt. Parnassus, which no 
one approached without being killed. Apollo 
finally killed it with his golden darts. It 
is supposed that the python represented the 
unhealthful pools and marshes, while Apollo, 
the sun, dried up these swamps with his 
rays. 

Pythoness (pi’thd-nés), a priestess of Apollo, 
generally pictured as seated on a tripod and 
delivering Delphic oracles. 

Pyx (piks), a small vessel of the size and 
shape of a railroad watch case, made of gold 
or gold plated, used in the Latin rite of the 
Roman Catholic Church for carrying the Host 
to the homes of the sick. In medieval times, 
the pyx was the small vessel containing the 
Host, sometimes of ivory but more often of ^ 
pure gold. This pyx was placed in the Dove 
(q.v.) which hung suspended from the ceiling 
of the church. The round vessel for holding the 
large Host for benediction is even today some- 
times called a pyx. It is used for reserving the 
Host in the tabernacle. 

The name pyx is also applied to a strongbox 
used in the mint to deposit specimens of the 
coinage. The coins kept im the pyx are examined 
by a commission of experts for the purpose of 
testing their accuracy as to weight and fineness. 
In Great Britain at least one examination is 
made every year by a jury of goldsmiths, and 
this examination is called the trial of the pyX. 
A similar examination is made in February at 
the mint in Philadelphia. It takes place before 
the judge of the district court of the U.S. for 
the eastern district of Pennsylvania, the assayet 
of the New York assay office, the comptroller 
of the currency, and other persons appointed 
by the President. 

Pyxie (piki), a small shrub native to North 
America, found in the region from Maine to 
North Carolina. It is a creeping or trailing plant 
and thrives best in a moist and sandy soil. The 
flowers are pink and white and appear early in 
spring. The plants grow wild, but they yield 
choicer flowers under cultivation. 


Q (ki), the 13th consonant and 17th letter of 
the English alphabet. It has only one sound, that 
of k or hard c, and is always followed by «. It 
is used mostly as an initial letter of a word 
and never as the final letter. Since its office 
could be filled by kw or k, it is superfluous in 
English, The Anglo-Saxons did not use it, its 
sound being expressed by cw or cu, but later 
adopted it from the Latin-French. It is so named 
from the French word queue, meaning “tail,” 
its form being an O with a tail attached. 

Q-Boat (ior), name applied in World 
War I to British naval vessels camouflaged as 
merchant ships to deceive enemy submarines. 

Quadragesima (kwad-ra-jévi-ma), from 
Latin quadraginta meaning 40, term for the Len- 
ten season which comprises 40 days. 

Quadrangle (kwad’ran-g'l), any geometri- 
cal rectilinear figure consisting of four sides 
and, consequently, four angles. Special quad- 
rangles are the square, the rectangle, the trape- 
zoid, the parallelogram, the rhombus, etc. That 
part of the country covered by one sheet of the 
U.S. Geological Survey’s Atlas is also referred 
to as a quadrangle. 

Quadrant (kwód'rant), an instrument for 
measuring altitudes, so named ‘because of its 
being graduated on a scale of 90", the quarter 
of a circle. 

Quadratic Equation (kwéd-rat'ik ékwd'- 
zhün), an equation containing no higher power 
of the unknown variable than the second. Every 
quadratic equation in one unknown variable, x, 
may be expressed in the form: 

Ax? + Bx + C=0 
where A, B, and C are constants and 4 is not 
zero. The earliest example of the quadratic equa- 
tion was found in an Egyptian papyrus of the 


same period as the Ahmes papyrus, 3000 B.C. 
In the first half of the oth century the Arabs 
recognized that all quadratic equations have two 
roots, which may be irrational. 

Quadrature (kwéd’ra-tir), the process of 
finding the side of a square or rectangle having 
the same area as a given curve by the use of 
straightedge and compass. The quadrature of 
the circle is a problem originating with the 
Greek mathematician Anaxagoras (500-428 B.c.), 
of the Ionic school, who spent his time in prison 
trying to solve it. Many mathematicians worked 
on this problem before F. Lindemann proved 
it impossible of solution by proving 7 an irra- 
tional number in 1882. 

Quadriga (wód-ri'gà), the name of a 
Roman car or chariot drawn by four horses 
abreast. It came into use during the Olympian 
games of Greece, but was later adopted by the 
Romans for races and performances in the circus. 

Quadrilateral (kw6d-ri-lat’ér-al), in mili- 
tary science, a combination of four fortresses, 
so situated that each may effectually support the 
others in case of an attack. Fortresses located in 
this manner make it necessary that an enemy 
employ a large army to attack successfully the 
combined position. 

Quadrille (Awà-dril"), in French, square, the 
name of a dance of French origin, so called be- 
cause the dancers are arranged into squares, 
each consisting of four couples. It originated in 
the 18th century and formerly was in extensive 
use in Europe and America. The movements are 
consecutive, generally five in number, and are 
directed by a caller and accompanied by music. 

Quadrillion (kwõd-ril'yùn), a thousand tril- 
lions or 1000 raised to the fifth power in the 
French and U.S. system of notation. It is written 
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1 followed by 15 ciphers. The English and 
German quadrillion, written 1 with 24 ciphers 
attached, is 1,000,000 trillions. In the U.S. sys- 
tem of numeration each denomination is 1,000 
times the preceding one, while in the English 
system each denomination is 1,000,000 times the 
preceding one. The two systems are alike up 
to 1,000,000. 

Quadrumana (kwéd-ra0’ma-na), the name 
of a division of mammals which include the 
apes, monkeys, and lemurs, so called from their 
having a grasping hand on each of the four 
extremities. In this respect they are distinguished 
from the Bimana, or the human races, in which 
only the fore limbs have hands. However, they 
are usually classed with the true quadrupeds. 
They are almost exclusively confined to the trop- 
ical regions and feed principally on vegetable 
food in a state of nature, While the chimpanzee 
and gorilla approach the human types of organ: 
ization, the lemurs and others seem to form an 
intermediate place between the bats and the car- 
nivora. 

Quadruple Alliance (4:wod'roo-p'l a-li'ans), 
the name applied to several alliances formed 
by various European states for the purpose of 
counteracting political tendencies or promoting 
compliance with recognized treaties. In 1718 
England, France, Austria, and the Netherlands 
formed an alliance against Philip V, of Spain, 
when he attempted by force to nullify the settle- 
ments dictated by the Peace of Utrecht after the 
War of the Spanish Succession (q.v.). Philip, 
guided by his minister Alberoni, finally aban- 
doned his political designs after prolonged con- 
flict. The quadruple alliance of 1815 was formed 
by Great Britain, Austria, Russia, and Prussia 
against the return of Napoleon I to France. In 
1834 Great Britain, France, Spain, and Portugal 
formed an alliance to strengthen the constitu- 
tional government of Spain against the Carlists. 
These were the supporters of Don Carlos, the 
uncle of Queen Isabella II; claiming the throne, 
he refused to recognize his niece after she suc- 
ceeded (1833) her father Ferdinand VII. 

, Quaestor (kwestor), the title of certain mag- 
istrates of ancient Rome, whose offices were 
established in the early period of the Roman 
kingdom. The duties pertaining to the office 
included management of the public treasury, 
the receipt of tribute and taxes, and the pay- 
ment of moneys on account of public service. 
Patricians were at first the only persons eligible 
to the office, but in 421 ».c. the number was in- 
creased from two to four, and the plebeians 
became eligible to service. With the annexation 
of acquired territory the duties of the quaestors 
were multiplied, and the number was increased 
accordingly. At the beginning of the First Punic 
War eight quaestors were provided for, and these 
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were increased to 20 by Sulla and to 40 by 
Julius Caesar. 

Quagga (kwag'ga), an animal of the horse 
genus, native to South Africa, but now extinct 
or assimilated with the zebra. This class of 
animals differed from the zebra in being stronger 
and heavier and in having no stripes on the 
limbs, though the head and neck closely resem- 
bled those of the zebra. The color was a dark 
reddish-brown on the upper parts, with white 
bands on the head and neck, and a black line 
running along the spine. They had no warts on 
the hind legs, the mane was short and upright, 
and at the shoulders they were about 4 ft. high. 
The lower parts of the body were white, but 
there were bars of a brown or black tinge at 
the upper parts of the legs. They were so named 
from the voice, which somewhat resembled the 
bark of a dog. They did not generally associate 
with the zebra, but, since they were gregarious 
in habit, the remaining numbers joined the 
herds of zebras. Formerly many quaggas roamed 
on the plains of South Africa. They became ex- 
tinct because their skins were valuable in the 
manufacture of boots and shoes, for which they 
were hunted by the Boers and other European 
settlers. 

Quai d'Orsay (ka d’ér-sa’), a term popu- 
larly applied to French foreign policy, derived 
from a street on the left bank of the River 
Seine in Paris, France, in which is located the 
Ministére des Affaires Etrangéres (Ministry for 
Foreign Affairs). : 

Quail (wal), a class of birds of the partridge 
family, differing from other partridges mainly 
in being smaller and having longer wings and 
a shorter tail. They are capable of enduring flight 
more successfully than the grouse. The average 
length of the body is about 7 in., but they differ 
greatly in size, ranging from the large species 
of Europe to the small quails, about 4 in. long, 
found in China. Twelve American species have 
been described, the best known being the com- 
mon quail, which is sometimes called bobwhite, 
because of its call note. It is mainly reddish- 
brown in color, with mottled markings of a 
darker hue, and is about ro in. long. Its claws 
are acute and slightly curved. Another Ameri- 
can species, the California quail, is found mostly 
in Mexico and the southwestern part of the U.S. 
It is known for its crest of a few feathers. The 
common quail of Europe is migratory, but those 
of North America do not migrate. Quail feed on 
grain, seeds, and insects. The young brood is 
guarded carefully by the mother, though in habit 
quails are somewhat quarrelsome among them- 
selves. The female builds a nest in the ground, 
where from 8 to 15 eggs are laid. They never 
perch in trees, but rest on the ground at night 
and seek shelter in the winter by gathering 1n 
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ee 
groups under shrubs, grasses, and vines. The 
flesh is considered a great delicacy on account 
of its fine flavor and tender qualities. 

Quakers (kwak’érz), or SOCIETY OF FRIENDS, 
a Protestant sect which arose in England about 
1648 under the influence of George Fox and 
others who were searching for an inner spiritual 
religion. Fox was a man of zealous devotion and 
pure life, and after preaching for some years in 
churches and public places he gathered about 
him a number of other laymen and women 
who called themselves “Publishers of Truth,” 
and who assisted him in spreading the doctrines. 
Many persecutions were perpetrated upon him 
and his followers and some were even condemned 
to penal colonies by the authorities, but through 
persevering efforts their teachings won a strong 
foothold in Great Britain and America. At first 
no particular organization and discipline were 
adopted. Later, however, monthly, quarterly, and 
yearly disciplinary meetings took place. Such 
learned men as William Penn and Robert Bar- 
clay were prominent and Penn played an im- 
portant role in the colonization of New Jersey 
and Pennsylvania. The Quakers have not been 
numerous either in Europe or America but their 
purity of life and firm and uncompromising 
position on various questions have given them 
a prominent position in public affairs. 

The Society of Friends is one of many sects 
that arose after the Reformation. Among their 
tenets is the view that the Spirit of God is 
revealed immediately to each soul. They base 
this belief on personal experience and support 
it by reference to passages in the first chapter 
of the Gospel of St. John, where the Word is 
spoken of as the life and light of man, and 
as “the true Light, which lighteth every man 
that cometh into the world.” It is held that 
this light comes both to the heathen and the 
Christian and manifests the love and grace of 
God toward all mankind. They deny the neces- 
sity of the practice of the sacraments of baptism 
and the Lord’s Supper, and hold that the form 
of worship in which a person waits in silence 
and patience upon God is best. They practice 
simplicity in dress, speech, household furniture, 
marriage, and funerals. Much stress is laid upon 
earnestness and honesty, and members are duty 
bound to pay their debts in full, even after 
having been released from legal payment by 
bankruptcy or the statutes of limitation. In the 
main the Friends agree with other sects of Chris- 
tianity, although they do not adopt credal state- 
ments of belief. They look upon atonement as 
an inner experience in which they are brought 
into unity with God through Christ. They be- 
lieve that by the power of this unity, evil can 
be overcome by good. The Quakers have been 
active in supporting temperance and in oppos- 
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ing slavery, war, and capital punishment, 

At present there are Quakers in many coun- 
tries of the world. Since the World Conference 
held in 1937 at Swarthmore and Haverford, 
Pa,, all Friends in the world have been brought 
into closer contact with one another through 
the Friends’ World Committee for Consulta- 
tion. The Quakers maintained no formal min- 
istry until the beginning of the 20th century. 
Today about three-fourths of the members in 
the U.S. have a paid ministry, commonly known 
as pastors. 

In England and elsewhere there is no sepa- 
ration of Quakers into branches. In America 
there are three principal divisions. In recent 
years there has been a tendency for the three 
groups to work together in America. Some 
Meetings have united and a number of new 
United Meetings have been formed. The largest 
group in America is called Orthodox, or “Gur- 
neyite.” Most of its members are organized in 
the Five Years Meeting, which convenes every 
five years. Its headquarters are at Richmond, 
Ind. This group is distributed widely over the 
U.S. and Canada and has over 800 congrega- 
tions and over 75,000 members. It is numerically 
strongest in Indiana, Ohio, North Carolina, Iowa, 
and Kansas. Another group called Liberal, or 
“Hicksite,” comprises the Friends General Con- 
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ference which meets biennially and has head- 
quarters in Philadelphia. They have about 200 
Meetings and about 18,000 members, The third 
group, called Conservative, or “Wilburite,” fol- 
lows the simplicity of early times. In the place 
of organization, their fellowship is bound to- 
gether by visiting ministry and by Yearly Meet- 
ings. 

The Quakers have devoted much attention 
to education. Their colleges in the U.S. are: Hav- 
erford Coll., Haverford, Pa.; Swarthmore Coll., 
Swarthmore, Pa.; Guilford Coll., Guilford Col- 
lege, N.C.; Wilmington Coll, Wilmington, O.; 
Earlham Coll., Richmond, Ind.; William Penn 
Coll. Oskaloosa, Iowa; Nebraska Central Coll., 
Central City, Neb.; Friends Univ., Wichita, Kan.; 
Whittier Coll., Whittier, Cal.; and Pacific Coll., 
Newburg, Ore. They also have a number of 
elementary and secondary schools. Their peri- 
odicals include: The Friend, London; The Amer- 
ican Friend, Richmond, Ind.; and Friends In- 
telligencer and The Friend, Philadelphia. 

The foreign relief work of the Friends is con- 
ducted by the American Friends Service Com- 
mittee, Canadian Friends Service Committee, 
and Friends Service Council, London. During 
and between the two world wars, the Friends 
extended much aid to all those oppressed by 
war and the Nazi regime. Friends joined with 
other churches in the U.S. in supporting 
Conscientious objectors to war. They continued 
their extensive foreign relief work after World 
War IL The Nobel Peace Prize for 1947 was 
shared by the American Friends Service Com- 
mittee and the British Society of Friends Service 
Council in recognition of their humanitarian 
work. 

Quamash (kwém'ash), or siscurr ROOT, a 
plant of the lily family, closely allied to the 
hyacinth. It bears purple flowers, has an erect 
stem, and yields a bulb of considerable size, 
These bulbs are a nutritious food with an agree- 
able taste and are eaten after being roasted by 
the Indians, Several species of quamash are found 
in the western part of North America, especially 
on the prairies, 

Quantum Theory (hwén'tam thé'ó-ry), a 
theory in which energy of a system is expressed 
as a multiple Ps a onamni] energy unit called 
a quantum. The theory was proposed in 1900 b 
Max Planck (q.v.). While Planck's bul 
application of the theory was to thermal radia- 
tion, it has been applied with success to many 
atomic systems. In this theory, the problem of 
the thermal black-body Spectrum was reduced 
to one of the average energy of an oscillator at 
a given temperature. According to Planck the 
energy of an oscillator cannot vary continuously 
but must take on one of the discrete set of values: 
0, hv, 2hv . . . where À is a constant of propor- 
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tionality and v the frequency of the radiation 
oscillation. The assumption of a discrete set of 
possible energy values, or energy levels, for an 
oscillator was completely contradictory to classi- 
cal physics. According to this new conception 
emission of radiation could occur only when the 
oscillator "jumps" from one energy level to an- 
other; if it jumps down to the next lower one, 
the energy Av that it looses is emitted in the form 
of a short pulse of radiation. It was assumed 
that an oscillator can absorb a quantum hv of 
radiant energy and jump instantancously up to 
its next higher energy level. This last assump- 
tion was later modified in such a way that the 
theory allowed continuous absorption. It is the 
universal constant A that represents the essentially 
new element introduced into physics by the 
quantum theory, We know today a great deal 
more about the numerical value of 4, which is 
6.61 X 10727 erg per second, than we know of 
its physical significance. See also Atomic Energy. 
Quapaw (qwä'pa), a tribe of North Amer- 
ican Indians, belonging to the Sioux family. They 
speak a dialect of the language spoken by the 
Kaw, Omaha, and Osage tribes. Formerly they 
occupied a large region along the lower Missis- 
sippi, from the mouth of the Ohio to the Gulf 
of Mexico. In the early days of the Louisiana 
Colony they were allies of the French. At present 
they number a few hundred and are on reser- 
vations in Oklahoma. 7 
Quarantine (gwor'an-ten), from Italian, 
quaranta, 40, a term used in public health phrase- 
ology, defining: (1) The time, formerly 40 days, 
of detention by law of vessels or travelers from 
ports infected with contagious or epidemic dis- 
eases outside their ports of destination in order 
to prevent spreading such diseases. (2) The place 
of detention, such as Ellis Island in the port of 


New York, where immigrants are detained and, 


given medical examinations. (3) The act of de- 
tention, inspection, and disinfection of suspected 
vessels and travelers. (4) The modern mean- 
ing as indicated by the American Public Health 
Assn.: the limitation of freedom of movement 
of persons or animals who have been exposed 
to communicable disease for a period of time 
equal to the longest usual incubation period of 
the disease to which they have been exposed, 
as regulated by Federal, state, and local health 
laws. Strict isolation of the patient for the period 
of communicability of several diseases is still 
required, and quarantine or immunization 0! 
contacts in certain diseases, notably smallpox, 
Because the terms “isolation” and “quarantine 
are frequently used inaccurately and ambiguously, 
the former has been adopted arbitrarily as de- 
scribing the limitations put upon the movements 
of the known sick or carrier individual or ani- 
mal, and the latter as describing the limitations 
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imposed upon exposed or “contact” individuals. 
In cases of common contagious diseases such 
as measles, mumps, chicken pox, influenza, or 
the common cold, conditions and extent of isola- 
tion are usually left to the direction and dis- 
cretion of the attending physician. 

Quarry (kwar’y), a pit, usually open at top 
or side, from which building stones are cut. 

Quart (kwért), a measure of capacity, both 
dry and liquid, in the English system of weights 
and measures. In dry measure it contains 67.2 
cu. in, is divided into two pints, and is the 
eighth part of a peck. The quart in liquid meas- 
ure contains 57.75 cu. in., is divided into two 
pints, and is the fourth of a gallon. 

Quartermaster (kw6r’tér-mas-tér), in mili- 
tary usage, a commissioned officer of a regi- 
ment or other body of troops in whom is vested 
the duty of assigning quarters, arranging camps, 
providing and issuing clothing and provisions, 
and furnishing storage and transportation. The 
quartermaster in the navy is a petty officer who 
assists the navigator and attends to the steering 
of the vessel, the compasses, signals, signal appa- 
ratus, etc., under the direction of a master. 

Quartet (kwar-tét’), a musical composition 
for four voices or four instruments, written on 
the obbligato plan; that is, each part is necessary 
to maintain the effect of the whole composition. 
The ordinary instrumental quartet is arranged 
for the first and second violin, a viola, and a 
violoncello, Three recognized quartets of sing- 
ers are in general use, which are called respec- 
tively the mixed, male, and female quartets. The 
mixed quartet consists of the soprano, alto, tenor, 
and bass; the male quartet is made up of the first 
and second tenor and first and second bass; and 
the female quartet comprises the first and second 
soprano and the first and second alto. Haydn 
originated the quartet. Many compositions classed 
as quartets were later written by Mozart and 
Beethoven, Other great masters adding to this 
line of music are Schubert, Mendelssohn, Schu- 
mann, Spohr, and Brahms. 

Quartz (kwartz), a native oxide of silicon, 
which occurs either in a massive or crystalline 
state and varies greatly in luster, transparency, 
and color. It is diffused abundantly through- 
out nature in both states. In the massive state 
it is not pure silex, containing various foreign 
substances, but in the crystalline state it is pure, 
and is formed of six-sided prisms, terminated by 
a pyramid at each end, Among the most abun- 
dant colors are gray, white or milk, purple, 
reddish, green, blue, and brownish. It abounds 
in rocks and is an essential element of granite. 
Quartz is infusible in the blowpipe flame and 
resists all acids except hydrofluoric. It is posi- 
tively electrified by friction and scratches glass 
readily, and two pieces of quartz may be ren- 
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dered luminous by rubbing them together. 

Particular names are applied to the principal 
varieties of quartz, such as common quartz, 
rose quartz, smoky quartz, milky quartz, rock 
crystal, yellow quartz, blue quartz, amethyst, 
hornstone, flint, floatstone, carnelian, Lydian 
stone, radiating quartz, chalcedony, sapphire 
quartz, and agate. Quartz enters largely into the 
manufactures and arts, being employed for mak- 
ing cups, chandeliers, optical instruments, sev- 
eral kinds of glass, and seals, It is important in 
the manufacture of pottery and porcelain of dif- 
ferent kinds, for which purpose it is made into 
a powder. Quartz veins occur in metamorphic 
rock, and contain more metals than the masses 
of rocks through which they are distributed. 
Gold is found principally in quartz veins or in 
alluvial sands and gravel, but the quantities taken 
from alluvial deposits are mere fragments carried 
by weather and climatic conditions from their 
natural deposits in quartz veins. 

A peculiar characteristic of quartz crystals is 
the faculty for generating an electrical potential 
when placed under stress. This faculty makes 
them important in the manufacture of radios 
and sound detection equipment. They rank far 
above other materials for the manufacture of 
oscillators (used in controlling the frequency 
of radio transmitters and receivers), of resonators 
(used at the terminals of cable and long-distance 
telephone lines), and similar devices, 

Formerly, quartz crystals satisfactory for radio 
manufacture could only be found in Brazil, In 
recent years, however, deposits have been lo- 
cated in Arkansas, North Carolina, Virginia, 
and California. See also color plate, Minerals and 
Strategic Ores, in Volume IX. 

Quartzite (kwartz’it), a mineral composed 
principally of quartz, forming a metamorphic 
rock. It originated from the alteration of sand- 
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stone, the grains of which were enlarged by 
the addition of silica while in a partial state 
of solution. This gives the appearance of a solidi- 
fied and uniform rock, but the original rounded 
surface of the sand grains is revealed by the 
microscope. In many specimens are traces of 
iron, mica, and felspar. 

Quassia (kwosh'rá), the name of a small 
tree native to the West Indies and tropical Amer- 
ica, so named from Quassi, a Negro, who rec- 
ommended the bitter bark as a remedy for fever. 
The bark of the quassia was introduced as a 
medicine into Europe about the middle of the 
18th century, and is now used extensively as a 
tonic in cases of gastric debility and as a sub- 
stitute for hops in making beer. When taken in 
excessive doses, it produces narcotic and irritant 
effects and sometimes causes vomiting. The wood 
is useful in cabinetmaking, since it is free from 
attacks by insects, The quassia bark is obtained 
chiefly from tropical America and the W. Indies. 

Quaternary Period (kwa-tér'né-ry), the di- 
vision of time which embraces the post-tertiary 
strata. It is frequently referred to as the Age 
of Man, since it is coextensive with the period 
of the existence of mankind. In the classification 
of some writers the terms Quaternary and Pleisto- 
cene are used synonymously, while others divide 
the Quaternary into the two periods of Pleisto- 
cene and Recent. See also Geology, 

Quattrocento (Rwát-tró-chén'tà), Italian 
meaning 400, term for the time from 1400 to 
1500 which we call the 15th century; primarily 
the time of the early Renaissance in Italian art. 

Quay (kwa), MarrHew STANLEY, politician, 
born in Dillsburg, Pa., Sept. 30, 1833; died May 
28, 1904. He was graduated from Jefferson Coll. 
in 1850, became a member of the bar in 1854, 
and entered the U.S, army at the beginning of 
the Civil War, attaining the rank of colonel, 
From 1865-67 he served as a member of the 
Pennsylvania legislature. He was secretary of 
state from 1873-78 and recorder of Philadel- 
phia from 1878-79. He became state treasurer 
in 1885 and was elected to the U.S, Senate in 
1887, serving for many years. In 1899 he was 
brought to trial on the charge of having used 
state funds for personal profit, but the jury ren- 
dered a verdict of not guilty. However, the 
members of the legislature were unable to agree 
upon re-electing him to the U.S. Senate and 
adjourned without making a choice, but Gov- 
ernor Stone immediately appointed him to that 
position. In 1901 he was again elected Senator 
by the legislature. Quay was long an influential 
factor in the Republican party. 

Quebec (kwé-bék’), a province of the Domin- 
ion of Canada, formerly known as Lower Can- 
ada. It is bounded on the w. by Hudson Strait, 
N.E. by the coast of Labrador, s.s. by the Gulf of 
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St. Lawrence, New Brunswick, and Maine, 
by New Hampshire, Vermont, New York, anc 
Ontario, and w. by Ontario and Hudson Bay. TI 
length from north to south is about 2,500 m. 
and the breadth is 998 m. The area is 594,434 
sq. m., of which about 71,000 sq. m. are wat 
surface. 

Description. The surface is greatly diversified, 
and in many localities the natural aspects are 
wild. The Acadian region of Quebec lies south 
of the St. Lawrence River and includes a part. 
of the Appalachian Mts, known here as the 
Notre Dame and Shickshock Mts. They extend 
along the south side of the St. Lawrence from 
Quebec to the Gulf of St. Lawrence. Their gen- 
eral elevation is 1,500 ft., but they rise in places 
to heights ranging between 3,000 and 4,000 ft. 
A region of lowlands extends along the north 
side of the St. Lawrence from Quebec to Ottawa; 

The principal railways are the Canadian Pa- 
cific, the Canadian National and the Quebec 
Central. Electric railways are operated in the 
cities and many rural districts. Communication 
is also provided by 37,000 m. of highways. Its | 
Seacoast, extending from its eastern extremity — 
to Montreal, gives Quebec a commercial advan- 
tage over other provinces of Canada. Numerous 
canals have been constructed to facilitate inland 
navigation. Most important of the canals are 
the Grenville, the improvement at St. Ours, the .— 
Lachine Canal, and the Soulanges Canal, the 
latter two canals permitting navigation from 
Montreal to the Greak Lakes. The trade, out- 
side of Canada, is largely with Great Britain and 
the U.S. Among the exports are lumber, live- 
stock, fish, asbestos, and dairy products. Im- 
ports include coal, raw cotton, and manufactured 
goods. . 

Quebec, on the St. Lawrence, is the capital 
of the province. Other important cities include 
Montreal, St. Henri, Hull, Sherbrooke, Levis, 
Montmagny, Three Rivers, and St. Hyacinthe. 
These cities, as well as the quaint countryside, 
attract a large tourist trade. 1 

Government, Executive authority is vested in 
the lieutenant governor, who is appointed by 
the governor general of Canada for a term of 
five years. He is assisted by an executive council 
of some dozen members. Both the lieutenant 
governor and the council are responsible to the 
legislature. The legislature consists of two cham- 
bers, the Legislative Council of 24 members 
and the Legislative Assembly of 91 members. 
The former are appointed for life, while the 
latter are elected every five years by universal 
suffrage. Quebec is represented in the Dominion 
House of Commons by not less than 65 mem- 
bers (which is the present representation) and 
has 24 members in the Dominion Senate. j 

Education. The system of public education 


1 


QUEBEC 


maintained is different from that of other prov- 
inces in that separate schools are maintained 
for Protestants and Catholics. There are about 
10,000 schools, and education is free and com- 
pulsory for a prescribed period. A superintendent 
of public instruction is at the head of the schools, 
but the administration is carried out by two 
committees, one each for the Protestant and 
Catholic schools. Both receive support from the 
public funds, but the religious instruction dif- 
fers according to the respective schools. Local 
boards have general charge of the individual 
schools. 

Among the universities located in Quebec are 
Laval Univ. (Quebec), the Bishop’s Coll. Univ. 
(Lennoxville), McGill Univ. (Montreal), Laval 
Normal School (Quebec), and the Polytechnic 
School (Montreal). 

Inwasitants. Quebec was originally settled by 
the French and the inhabitants are largely French- 
Canadians, Four-fifths of the population are 
Koman Catholics. About 10,700 Indians reside in 
Quebec. In 1931 the total population was 2,869,- 
793; in 1951 it had increased to 4,055,681. 

History. In 1534 Jacques Cartier explored the 
Gulf of St. Lawrence and claimed the Gaspé 
Peninsula as a dependency of France. Samuel 
de Champlain laid the foundation of Quebec 
in 1608 when he constructed a fortress on the 
promontory of Cape Diamond, which later be- 
came the city of Quebec. The Indians were hostile 
for many years, and the region fell into the hands 
of the British in 1629 for a short time. The set- 
tlement continued to grow, however, and in 
1663 the King of France appointed a royal 
governor. One hundred years later (1763), the 
region was ceded to the British by the Peace 
of Paris, which ended the Seven Years’ War. 

The Americans attempted unsuccessfully to 
take Quebec during the American Revolution. 
The region, generally called Lower Canada, be- 
came a province in the dominion in 1867 when 
the Confederation was organized. Since that 
time the province has had an almost unbroken 
period of growth and progress. In 1912 the dis- 
trict of Ungava was annexed to Quebec, making 
it the largest province in the dominion. 

Quebec, the capital of the Province of Quebec, 
in Quebec County, at the junction of the St. 
Charles and St. Lawrence Rivers. It is situated 
about 500 m. from the Gulf of St. Lawrence and 
165 m. N.E. of Montreal, occupying a promontory 
on the north bank of the St. Lawrence. The 
city is the focus of numerous railroads, includ- 
ing the Canadian Pacific, the Canadian National, 
and other lines. The highest point of the city is 
342 ft. above the river, and access to this section 
is by elevator, several flights of steps, and a 
steep but beautiful street. 

Many of the streets of Quebec resemble those 
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of Europe rather than the usual American thor- 
oughfares. The upper part of the city contains 
the principal residential sections and churches 
as well as the public gardens. The Plains of 
Abraham, the site of the famous battle of 1759, 
are west of the city. Other localities of interest 
include Montmorency Falls, near which a battle 
between Montcalm and Wolfe took place, the 
Chaudiére Falls, the three forts of Levis, the 
shrine of Ste~Anne de Beaupré, and Beauport. 
Trade and commerce are centered in the lower 
part of the city, and near the business section 
are the manufacturing districts of St. Roch and 
St. Sauveur. 

Communication is furnished by an extensive 
system of electric railways. Electric power is 
obtained from Montmorency Falls. Lake St. 
Charles supplies the city with water. 

Quebec is the seat of a large domestic and 
foreign trade. It has a safe harbor with wharves 
on both rivers for the accommodation of the 
largest vessels. Lumber, grain, hides, and mer- 
chandise are shipped in large quantities. The 
important industries include shipbuilding and 
the manufacture of boots and shoes, leather, 
hardware, clothing, rubber goods, and steel and 
iron products. 

Laval Univ., founded in 1663, is located at 
Quebec. Among the other educational institu- 
tions are Morrin Coll. (Presbyterian), which is 
connected with McGill Univ. at Montreal, the 
Laval Normal School, and the Ursuline Convent. 
The leading churches include the Anglican Cathe- 


dral, the Roman Catholic Basilica, St. Andrew’s 
Church, and a number of others. The most 
prominent public buildings are the houses of 
Parliament, the county courthouse, the armories, 
the Chateau Frontenac, the Union Station, and 
the custom house. Near the riverfront are fine 
statues of Cartier and Champlain. 

The site of Quebec was occupied by an Indian 

village, called Stadacona, in 1535, when the St. 
Lawrence was explored by Jacques Cartier. 
' Champlain founded the city in 1608 while ex- 
ploring that region for France, and it was named 
Quebec by its founder. Sir David Kirke cap- 
tured the settlement in 1629 for the English, 
but it was restored to the French in 1632. The 
colony was made a royal government in 1663, 
and Quebec became the capital. In 1759 Gen. 
Wolfe gained his famous victory on the Plains 
of Abraham, and since that time the city has 
been a part of the British Empire. The Ameri- 
cans made an unsuccessful attempt to capture 
it in 1775. It was the capital of Canada until 
1852, when Montreal became the seat of gov- 
ernment. During World War II, Quebec was the 
seat of conferences among American and British 
high officials. Population, 1951, 164,016. 

Quebec Act, an act of the British Parlia- 
ment, in 1774, which was passed to prevent the 
Province of Quebec from joining the American 
colonies in the Revolutionary War. This act 
extended the boundaries of Quebec so as to in- 
clude all the Northwest Territory, guaranteed 
to protect Roman Catholicism as the dominant 
religion, and permitted the institution. of the 
French civil law. Since the 13 colonies were 
almost entirely Protestant they looked upon this 
act with indignation. 

Quebec, sarrze or, an important battle near 
the city of Quebec, on the Plains of Abraham. 
The French under Montcalm, numbering 16,000, 
held the heights on the north bank of the river 
and fortified themselves in June 1759. When 
Gen. Wolfe seized the heights on the south, the 
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French decided to adopt the defensive plan, The 
British extended the line of defense by moving 
their ships past the city, and later landed theif 
forces and entrenched themselves on the French’ 
left. The assault at Montmorency and several 
other points proved futile, but the British gained 
a decisive advantage on Sept. 13 on the Heights” 
of Abraham, where both Wolfe and Montcalm i 
were killed. This defeat of the French not only 
caused them to lose Quebec, but their entire 
Possessions in the northern part of America. 
Another attack was made upon Quebec at the | 
beginning of the Revolution, which was a part. 
of the scheme of the conquest of Canada. Bene 
dict Arnold was sent against Quebec with an- 
army by way of Maine, while Gen. Montgomery — 
proceeded with another force by way of 
Champlain and the St. John's River. Arnol 
reached Quebec on Nov. 13 and Montgomery 3 
on Dec. 3, 1775. The combined forces numbered: 
1,200 men. They made a systematic attack upon j 
the town from opposite sides on Dec. 31, 1775; - 
but were repulsed with considerable loss. Arnold 
was severely wounded and Montgomery Was — 
slain, while Gen. Morgan and a company 0! 
Virginia marksmen were taken prisoners. The, 
expedition proved an entire failure. 3 
Queen (kwen), the wife of a king, or the — 
female sovereign of a kingdom. In some monar- 1 
chies women are excluded from the throne by the 4 
Salic law, but in England the succession devolves 4 
upon the eldest daughter or female heir appat~ 
ent, if a deceased sovereign has left no male 
heir apparent. A queen consort is the wife ofa 
reigning king; a queen dowager is the widow 1 
a deceased king; and a queen regent, or queen y 
regnant, is a sovereign princess who has SUC 
ceeded to sovereign power and holds the crown 
in her own right. ? 
Queen Anne Style (kwen an stil), in ath 
a term for the English style during the brief reign: 7 
of Queen Anne (1702-14). This style represents | 
the end of forms that were mostly borrowed from 
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Holland and Italy, and it opens the way for a 
more graceful style—comparable with the rising 
Rococo (q.v.) in France—which created espe- 
cially fine upholstered furniture, 

Queen Anne’s War. See War of the Spanish 
Succession. 

Queen Bee (kwen bë), or MOTHER BEE, mem- 
ber of a bee colony whose duty is to lay eggs, 
which she can produce at rates up to 100 per 
hour. If, for any reason, such as old age or 
weakness, she does not produce the expected 
number, the colony will raise another queen to 
replace her, The other bees in a beehive include 
the drones or male bees, and the workers or 
undeveloped female bees. 

Queen Charlotte Islands (shdr'lot ?'landz), 
an island group in the Pacific Ocean, off the coast 
of British Columbia, situated north of Vancouver 
Island. The group includes a large number of 
islands, but only two are of material impor- 
tance. These are Graham Island and Moresby 
Island, which stretch from northwest to south- 
east a distance of 160 m. They are separated 
from each other by a narrow channel called 
the Skidegate Inlet. The former has an area of 
3,000 sq. m. and the area of the latter is placed 
at 1500 sq. m. Graham Island has a width of 
70 m. at the northern extremity, and thence 
the land mass gradually narrows toward the 
southeast. The climate is moist, but healthful, 
and the islands have a considerable growth of 
magnificent forests. An abundance of minerals 
occurs in the islands, including iron, copper, 
anthracite coal, and gold-bearing quartz. By 
far the largest part of the inhabitants are In- 
dians, who engage in hunting and fishing. The 
islands belong to the province of British Colum- 
bia. Population, 1961, 3,014. 

Queen Charlotte Sound, a channel of the 
Pacific Ocean, which separates the northern part 
of Vancouver Island from the mainland. It con- 
tains many islands, and numerous coast inden- 
tations extend from it toward the north and 
east. Edible fish, especially salmon, are abun- 
dant, 

Queen (kwen) eiery, the pseudonym of 
two detective story writers, Frederic Dannay, 
born Jan. 11, 1905, in Brooklyn, N.Y., and Man- 
fred B. Lee, born Oct. 20, 1905, in Brooklyn. 
Lee, a motion-picture publicity writer, and Dan- 
nay, art director of an advertising agency, first 
collaborated on a detective story in 1929, when 
they wrote the first Ellery Queen story, "The 
Roman Hat Mystery.” Since that date, Ellery 
Queen has become one of the most popular of 
modern detectives. For many years Dannay and 
Lee concealed the fact that they were Ellery 
Queen, but eventually the truth became known, 
as well as the fact that they were also writing 
under name of Barnaby Ross. Books they have 


writen under Ellery Queen's name include: 
"The Greek Coffin Mystery," "The Tragedy of 
X,” "The Tragedy of Y,” and “The Tragedy of Z.” 

Queens (kwenz), one of the five boroughs 
of Greater New York, coextensive with Queens 
County, N.Y. It occupies roughly the northern 
half of the west end of Long Island, across 
the East River from Manhattan Island, the south- 
ern section being occupied by Brooklyn (q.v.). 
It is highly residential, having 201,000 private 
homes, the greatest number in any of the five 
boroughs and 54 per cent of the total number 
of private dwellings in the entire city. Despite 
this residential character, however, it is also 
a highly industrialized area, with more than 
2,800 manufacturing plants. The borough con- 
tains the largest railway express terminal in the 
U.S, the largest railway passenger-car yards 
(the Sunnyside yards of the Pennsylvania R.R.), 
and La Guardia Airport and New York Inter- 
national Airport (Idlewild), two of the largest 
and busiest airports in the world. It is connected 
with the mainland by the Triborough and White- 
stone bridges and the Hell Gate railroad bridge, 
and with Manhattan by the Triborough and 
Queensborough bridges, by the Queens-Midtown 
vehicular tunnel, and by the railway tunnels of 
the Long Island R.R. and all three of the muni- 
cipal subway systems. The borough is the seat of 
Queens Coll. and Queensborough Community 
Coll. (see New York, City University of). Popu- 
lation, 1960, 1,809,578. See also New York City. 

Queensberry (kwenz'beri), JOHN sHOLTO 
poucLAS, sportsman, born in England, July 20, 
1844; died in London, Jan. 31, 1900, He suc- 
ceeded his father as marquis in 1858 and the fol- 
lowing year entered the army, serving until 1864. 
In 1872 he became a member of the House of 
Lords, in which he took a more or less active part 
until 1880. His reputation is based chiefly upon 
his interests in sports and games. In 1860 he 
founded the Amateur Athletic Club. He took 
part in drawing up the Queensberry Rules, in 
1867, and these are now the basis for contests in 
boxing and pugilistic exhibitions. 

Queensland (kwénz’land), formerly part of 
New South Wales (q.v.), but proclaimed as a 
separate colony in 1859, is located in the north- 
eastern part of that continent. It is bounded on 
the north by the Gulf of Carpentaria and the 
Pacific, east by the Pacific, south by New South 
Wales, and west by South Australia and Northern 
Territory. The length from north to south is 
1,260 m., and its greatest width is 940 m. It has 
a seaboard of 3,236 m., being greatly enlarged 
by the extension of the Cape York peninsula 
toward the north. The area is 670,500 sq. m. 

Description. The Great Dividing Range, which 
extends along the entire eastern coast of the 
continent, runs parallel to the coast at a distance 
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of 70 to 100 m. from the sea. From it numerous 
spurs extend in various directions. The highest 
peaks range from 3,000 to 5,438 ft. above sea 
level. The coast region is generally fertile and 
has an abundance of timber, but the interior and 
western parts are generally dry and treeless. 
Chains of islands lie off the eastern coast, which 
is indented by numerous small bays, including 
Moreton Bay, the harbor of Brisbane. East of 
the mainland is the Great Barrier Reef, which 
is formed largely of coral and is from 20 to 150 
m. from the coast. The sheet of water inclosed by 
it is about 1,200 m. long and contains numerous 
islets. 

The drainage of Queensland is chiefly toward 
the southwest by the head streams of the Mur- 
ray River, which discharges into the Southern 
Ocean, and by streams flowing into the salt 
lakes in the state of South Australia, though 
the coast region is drained quite generally into 
the Pacific and the Gulf of Carpentaria. Among 
the principal rivers are the Diamantina, Thomson, 
Barcoo, Georgina, Warrego, and Herbert, flow- 
ing toward the southwest; the Brisbane, Burnett, 
Fitzroy, Pioneer, and Burdekin, flowing into the 
Pacific; and the Mitchell, Gilbert, Flinders, and 
Gregory, flowing into the Gulf of Carpentaria. 
In the western part are extensive treeless plains, 
but the soil is fertile and produces grasses and 
shrubs. Here the moisture sinks in the dry ground 
or collects in lake basins, which evaporate during 
the dry season. 

Queensland is located partly in the Torrid and 
partly in the South Temperate Zones. The interior 
is not affected by sea breezes, hence has an ex- 
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tremely hot and dry climate. At Brisbane, on the 
Pacific coast, the temperature ranges from 40° 
to 100° with an average of 70°. Here the rain- 
fall is 50 in., but farther north it ranges from 
40 to 150 in. per year. In the western part the 
temperature is extremely hot and the atmosphere 
is dry. From 5 to 7 in. of rainfall occur in this 
section, and all of the state lying west of the 
Great Dividing Range has an uncertain precipi- 
tation. 

Minine. Gold is the most important mineral, 
the fields having been discovered in 1852. Copper, 
coal, and tin are mined in large quantities, and 
the output of silver is considerable. Other minerals 
include mercury, lead, tin, antimony, and salt. 
Salt is abundant in the lakes and lagoons of the 
west, where it is deposited in large quantities 
when the water evaporates during the dry season. 
Metal mining is confined entirely to the mountain 
region. Granite, marble, sandstone, and lime- 
stone are widely distributed. 

AGRICULTURE. Farming is confined largely along 
the coast, where the soil is fertile and the rainfall 
is abundant. Sugar cane is the most important 
crop, and the cultivation of this plant is highly 
profitable on the rich lands at the mouths of 
streams flowing into the sea. The other principal 
crops in order of gross market value are wheat, 
maize, lucerne hay, cotton, tomatoes, pumpkins, 
potatoes, tobacco, and peanuts. Many species of 
tropical fruits, vegetables, and sugar beets are 
grown profitably. The culture of the silkworm 
and the mulberry tree has been introduced success- 
fully. While stock is raised profitably on the coast 
plains, the larger interests in ranching are found 
in the region of the plains beyond the Great 
Dividing Range. Queensland exceeds all the other 
parts of the continent in the number of cattle. 
It has very extensive interests in sheep raising. 
Other domestic animals include horses, swine, and 
poultry. However, the investments in cattle and 
sheep greatly exceed those of other livestock in- 
dustries, but the prevalence of drouths sometimes 
causes the loss of large herds through a lack of 
water and vegetable growth. x 

OTHER Industries. Queensland maintains a 
large variety ‘of industries, owing to its varied 
resources. The forests yield pine, cedar, rose- 
wood, tamarind, myrtle, cypress, red cedar, and 
bamboos. Gigantic eucalyptus trees abound. It 
is estimated that about one-half of the surface 
was originally covered with timber, but the 
forests on the western slopes are thin or shrubby. 
Lumbering is a prolific source of income. Pearl 
fisheries along the coast are important and con- 
siderable interests are vested in catching sail- 
fish and deep-sea fish. The manufactures, many 
of which consist of the processing of primary 
products, include sugar, flour, butter and cheese, 
liquors, leather, paper, and lumber products. 
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Woolen and cotton goods are the leading textiles. 
Large interests are vested in preserving and pack- 
ing meat, especially beef and mutton. 

‘TRANSPORTATION AND Trane. The rivers are not 
navigable, but many safe harbors are afforded 
by estuaries and bays. An extensive coastwise 
trade is facilitated by the long coast line, Rail- 
way lines in operation have a total of over 6,500 
m. They are built largely from points on the 
coast to mines and trade centers in the interior, 
and several lines connect with the railway system 
in New South Wales and South Australia. 

The exports exceed the imports. They include 
principally sugar, hides, wool, gold, lumber, and 
frozen meat. Textiles, clothing, machinery, and 
hardware are imported. 

Government. The executive power is vested 
in a governor appointed by the crown, who is 
assisted by an executive council composed of the 
ministers in office. The unicameral Parliament 
consists of a legislative assembly of 62 members 
elected for three years by universal suffrage with- 
out regard to sex. The right to vote is based upon 
a residence of six months in the Commonwealth 
of Australia, three months in the state, and one 
month in the electoral district, being 21 years 
of age and a British subject. Local government 
is administered in the counties and towns, whose 
officers are elected by the people. 

The state extends aid to maintain and ex- 
tend a system of public education. School at- 
tendance is compulsory between the ages of 6 
and 14 years, and primary instruction is free 
and compulsory. Literacy among the inhabitants 
of Queensland is unusually high. The government 
encourages secondary education by granting an 
average of about 4,700 scholarships per year. The 
state maintains several technical schools and the 
Queensland Univ. at Brisbane, the capital. 

INHABrTANTS. The population consists largely 
of Europeans, including principally English, Irish, 
Scotch, and Germans. The largest membership is 
in the Anglican Church. Other denominations 
well represented include the Roman Catholics, 
Presbyterians, Methodists, Lutherans, and others. 
Brisbane, on the southeastern coast, is the capital 
and largest city. It is located near the Darling 
Downs, and so has a large trade in grain and 
livestock, Other cities include Maryborough, Rock- 
hampton, Marlborough, Bundaberg, Cairns, 
Machay, Toowoomba, Ipswich, and Townsville. 
Population, 1901, 503,266. In 1906 the state had 
a population of 535,113; in 1945; approximately 
1,075,787. 

History. Queensland was first settled in 1824, 
when a penal station was established near the 
present city of Brisbane. It had been explored by 
Capt. Cook as early as 1770, when he made a 
chart of the coast from Moreton Bay to Torres 
Strait, but settlements were not attempted until 
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the government sent convicts from England. 
After that free immigrants began to come in, but 
the larger part of the inhabitants continued to 
be constituted of criminals. In 1839 the transpor- 
tation of convicts was discontinued and the coun- 
try was opened to settlers in 1842. The settlers 
who came before that time were known as 
squatters, 

Queensland was organized as a part of New 
South Wales and continued to be governed in 
that way until 1859, when it became a separate, 
self-governing and economically free colony. 
Shortly after the discovery of gold many Kanakas 
from neighboring Pacific islands were imported 
to work in the mines and on the sugar plantations. 
Organized labor quickly recognized the threat 
to wages and living standards in the importation 
of what was virtually slave labor. It fought the 
issue bitterly over a number of years and a Labor 
government finally introduced legislation fixing 
wage levels that made it impossible for employers 
to continue the use of Kanaka labor, Both the 
Commonwealth and Queensland governments 
participated in a scheme which resulted in the 
Kanakas being returned to their islands. 

The colony became a member of the Australian 
federation in 1901 when it ratified the constitu- 
tion of the Commonwealth. Today Queensland is 
one of Australia’s most prosperous states. Pri- 
mary industries are still its backbone, although 
in Brisbane, where there are no clearly defined 
industrial suburbs, factory workers number more 
than 23,000 out of a population of approximately 
318,430. The industrial output of the state in- 
creased enormously during World War II, and 
competent judges consider that Queensland has 
a promising future. Magnificent scenery combined 
with a pleasant climate appeals to the sightseer, 
and the sportsman has a choice of practically 
everything ranging from big game fishing to wild 
buffalo hunting in the extreme north, See also 
Australia. 

Queenston Heights (kwenz'tin hits), BAT- 
‘TLE oF, an engagement of the War of 1812, which 
took place at Queenston Heights, in Ontario, near 
Niagara Falls, on Oct. 13, 1812. The British and 
Canadian troops under Gen. Brock were en- 
camped on an eminence overlooking the Niagara 
River, while Gen. Van Rensselaer and 700 Amer- 
icans were stationed at Lewiston, opposite the vil- 
lage of Queenston. The latter had been promised 
reinforcements and was charged with the duty of 
invading Canada. On the morning of Oct. 13, 
the Americans crossed the river and made an at- 
tack, but their movements were detected by the 
British, who were compelled to fall back toward 
the village of Queenston. Although the Americans 
at first were successful, the expedition proved a 
failure, since Van Rensselaer was not supported 
by the other American commanders, who pleaded 
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that they were not to leave the soil of their own 
country. The Americans lost 190 killed and goo 
prisoners, while the British lost a total of 130. 
Gen, Brock was slain in action, A monument was 
erected to his memory upon the battle ground 
by the province of Ontario. See Niagara Falls. 

Queen's Ware (kwenz' wir). See China- 
ware. 

Quelpaert (Awel’pirt), or Tamra, an island 
off the southern coast of Korea, about 60 m. from 
the mainland. The shores and surface are more 
or less rocky, but tracts of considerable extent 
have great fertility. The island is 40 m. long and 
17 m. wide, and the area is about 780 sq. m. 
Mt. Auckland, the highest point (6,558 ft.), is an 
extinct volcano. The chief products are rice, fruits, 
fish, cattle, and silk textiles. Chyei Chyu is the 
chief town and capital. For the purpose of gov- 
ernment is belongs to Korea, and had been under 
the jurisdiction of Japan from 1910 until the 
Sino-Japanese War when Korea fought on the 
Chinese side against Japan. Population, ca. 
130,000. 

Querétaro (kå-rå'tä-rô), a city of Mexico, 
capital of a state of the same name, rro m. N.w. 
of the City of Mexico. It is situated on a plateau 
5,904 ft. above sea level, has good railroad facili- 
ties, and is surrounded by a fertile region. Queré- 
taro has factories that produce cotton and woolen 
goods. Among the other manufactures are leather, 
machinery, clothing, tobacco and cigars, earth- 
enware, and utensils, Opals are mined near the 
city. Querétaro is well built and its streets 
intersect each other at right angles. It derives its 
water supply from an aqueduct about 10 m. long, 
Which is supported a part of the distance upon 
arches go ft. high. Among the principal buildings 
are several fine churches, a number of educational 
institutions, and the government buildings. The 
city was founded by the Aztecs about 1440. Em- 
peror Maximilian was besieged at Querétaro by 
the republican forces and was shot here on June 
19, 1867. Population, ca. 35,000. 

Quern (kwérn), a hand mill for grinding 
grain, used before the invention of water or 
windmills. It consisted of two circular stones, 
the upper of which was pierced in the center 
with a narrow funnel and the lower was slightly 
dished. A wooden or metal pin was inserted in 
the lower stone, on which revolved the upper 
when turned by means of a stick thrust into a 
notch in the edge. The grain was dropped with 
one hand into the central opening as the upper 
stone was turned with the other, Devices for 
grinding grain in this manner are of great antiq- 
uity, as is evidenced by remains of querns dug up 
wherever regions were populated by Asiatic or 
European people. In some sections of Treland, in 
the Shetlands, and in the Hebrides querns are 
still used to a limited extent. Specimens of querns 


QUEZON 


now in the museums of Rome and other Euro- 
pean cities give evidence that they were employed 
very extensively in the Roman period. Those dat- 
ing from that time contain ornamentations of 
various Roman devices. i 

Quesada (kå-sä'thå), xımenes pz. See Xime- 
nes de Quesada. 

Quesnay (4é-na’), Francois, economist, born 
in Mérey, France, in 1694; died in 1774. He 
was a physician, and numbered among his pa- 
tents the Duke of Villeroi and the King of 
France. However, he is best known for his eco- 
nomic theses which appeared in the “Encyclo- 
pédie." He is credited with founding the politico- 
economic school called the Physiocrats. His other 
writings include: "Tableau Economique" (1758), 
“Maximes” (1758), and "Physiocratie" (1768). 

Quetzal (Aétsàl), or quesa, the name of a 
bird native to Central America, belonging to the 
trogon family. In size it resembles the magpie, 
but the tail coverts of the male are greatly elon- 
gated, usually from 20 to 30 in. It clings to the 
limbs of trees similarly to the woodpecker, since 
its feet are not well adapted to walking. The male 
is richly ‘colored and has fine plumes on the wings, 
while the female is less attractive. This bird has 
been adopted as the national symbol of Guate- 
mala, 4 

Quetzalcoatl (héts-al-kd-it’'l), the mythical 
hero and king of the Aztecs, who was worshiped 
as the god of commerce and the industries. It is 
supposed that he resided in the ancient city of 
Tula, or Tollan, about 40 m. nN. of the present 
City of Mexico, and extended the influence of the 
Toltecs, so named from their chief city, over a 
large tract of country through peaceful means. 
According to some writers he predicted the con- 
quest of Mexico by the Spaniards. J 

Quezaltenango (ké-sil-ta-nén’ gà), a city of 
Guatemala, Central America, capital of a province 
of the same name, 68 m. w.w. of Guatemala City. 
It is situated an an elevated tableland and has a 
fine cathedral and several government buildings. 
Among the manufactures are cotton and woolen 
goods. Alvarado founded the city in 1524. Popula- 
tion, ca. 30,000. i 

Quezon y Molina (AZsón é mé-lé'ni), 
MANUEL LUIS, statesman, born in Baler, P.L, in 
1878; died in 1944. Educated in Manila, where 
he received a law degree at the Univ. of Santo. 
Tomás, Quezon saw service in the Philippine 
army (1898-1900) before being admitted to the 
bar in 1903, and entering upon a political career. 
He first held public office as a member of the 
Philippine Assembly (1907-09) and was later ap- 
pointed Philippine commissioner in the Congress 
of the U.S. (1909-16). He served as president of 
the Philippine Senate (1916-35), and was elected 
president of the Commonwealth of the Philippines 
in 1935. Despite ill health, he headed the coura- 
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geous Philippine government-in-exile after the 
Japanese occupation of the islands (1942) at the 
beginning of World War II. 

Quichua (Aé-chóo'á), the name of one of the 
four divisions into which the ancient Peruvians 
were divided, the others being the Changos, the 
Atacamas, and the Aymares (Incas). Each of these 
families spoke a distinct language, but those of the 
Quichuas and the Incas were quite similar, and 
therefore some writers regard them as dialects of 
a common tongue. The Quichuas became subject 
to the Incas and constituted the more powerful 
class in their empire, occupying Cuzco, the capi- 
tal, and a vast extent of the surrounding country. 
At present their descendants constitute about 
three-fourths of the Indian population of Peru 
and Bolivia, where their language is still spoken 
by a large number. These people are small in 
stature, but have broad chests and are capable of 
enduring long and severe exertion. The skin is 
olive-brown or bronze, instead of being coppery 
like that of the Indians of North America. Pre- 
vious to the conquest they had made considerable 
progress in science. They observed the solstices 
and equinoxes, had a decimal system of numera- 
tion, and cultivated music and poetry. 

Quicksands (kwik'sandz), masses of loose 
and moving sand found at the mouths of rivers 
and on many seacoasts. They are formed on flat 
shores over beds of stiff clay through which water 
cannot penetrate, thus constituting à loose mix- 
ture of sand and water. Quicksands frequently 
occur in the vicinity of curves in narrow channels. 
In the latter case sand is carried by strong tidal 
currents to a favorable locality, where it is kept 
in a loose condition by moving water. Though 
not commonly of great extent, quicksands are 
dangerous to vessels or to persons, since they 
form an obstruction to passage and are so perme- 
ated with water that they are incapable of sup- 
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porting the weight of a person. Quicksand is a 
term applied frequently to strata of loose sand, 
which usually carry large veins of water. 

Quicksilver (wik’sil-vér), See Mercury. 

Quidde (Avid'c), LUDWIG, historian and paci- 
fist, born Mar. 23, 1858, in Bremen, Germany; 
died Mar. 4, 1941, in Geneva, Switzerland. He 
was educated at Bremen, Strasbourg, and Góttin- 
gen. As early as 1892 he became a leader in the 
German peace movement, founding the Munich 
Peace Society in that year. He entered politics in 
1901, when he became a member of the Municipal 
Council of Munich. Later, he served in the Ba- 
varian Second Chamber (1907-18) and in the 
National Assembly of Weimar (1919-20). For 
many years, before World War I, Quidde, the 
pacifist, had attacked the militarism of the Kaiser 
and in 1913 he was exiled for this. He lived in 
Switzerland during World War I. He served as 
president of the German Peace Society (1914-29), 
as president of the German Peace Cartel from 
1920-29, and in 1920 also became vice president 
of the International Peace Council in Geneva, of 
which he had been a member since 1901, He 
shared the Nobel Peace Prize for 1927 with Fer- 
dinand Buisson, When Hitler came to power, 
Quidde again left Germany for Switzerland, 
where he lived until his death. He wrote: "Calig- 
ula" (1894), "League of Nations and Democracy" 
(1920), and "League of Nations and Peace Move- 
ment" (1920). 

Quiller-Couch — (kuwil'lér-kóoch), awmur 
THoMAS, author, born in Cornwall, England, 
Nov. 21, 1863; died in 1944. He studied at Clif- 
ton Coll, and Trinity Coll., Oxford, being gradu- 
ated with high honors. After taking his degree, he 
was classical lecturer at Oxford for two years, and, 
in 1912, he joined the faculty of Cambridge Univ. 
as King Edward VII professor of English litera- 
ture, In 1937 he was elected mayor of Fowey. 
His writings portray a vivid imagination, mastery 
of style, and critical study of the subjects treated. 
Many of his writings were published under the 
pseudonym Q. Among his books are: "The Blue 
Pavilions,” "A Procession of English Lyrics from 
Surrey to Shirley,” “Dead Man's Rock,” “The 
Ship of Stars,” “The Adventures of Harry Revel,” 
and “Q's Mystery Stories.” 

Quillota (ke-yó'tà), a city of Chile, on the 
Aconcagua River, 23 m. N.E. of Valparaiso. It is 
one of the oldest cities of Chile and has railroad 
facilities. The surrounding country is rich in 
minerals, especially copper. It has a number of 
educational buildings, several churches, and a 
considerable trade. The city suffered severely from 
earthquakes in 1822 and 1851, Population, ca. 


13,000. ) 
Quin (kwin), james, actor, born in London, 


England, Feb. 24, 1693; died in Bath, Jan. 21, 
1266. He was of Irish descent and made his first 
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appearance on the stage at Dublin in 1714, but 
soon appeared at the Drury Lane Theater in 
London. His eminence rested largely on his ability 
as a tragic actor, but he was likewise efficient in 
characters of a comic and sarcastic nature. In 1717 
he engaged at Lincoln’s Inn Fields, where he 
played the part of principal actor for 17 years, 
and in 1734 returned to Drury Lane. Quin re- 
mained the most eminent actor in Great Britain 
until the appearance of Garrick, in 1741, and 10 
years later withdrew from the stage to his per- 
manent residence at Bath. Among the plays in 
which he took a prominent part are “Tamerlane,” 
“Beggar's Opera,” and as Falstaff in the "Merry 
Wives of Windsor.” It is thought that he has never 
been excelled in the role of Falstaff. 

Quince (kwins), a tree of the apple family. 
It is native to the western part of Asia, but has 
been naturalized in many regions and is culti- 
vated extensively for its fruit. The tree seldom 
exceeds a height of 20 ft. It has oval leaves, irregu- 
lar branches, and white or pale red flowers. The 
fruit grows singly on young branches and has 
a yellow or orange color. When plucked from 
the tree it is hard and too austere to be eaten, 
but is valuable for boiling in sugar or to be made 
into preserves or jelly, A kind of preserve made 
from quinces is called marmalade. Quinces are 
used in making a beverage similar to cider. The 
seeds are demulcent and mucilaginous and are 
used to some extent in medicine. The Japan 
quince is a small tree, about 6 ft. high, and is 
cultivated chiefly for its early and large, profuse 
flowers. The Greeks and Romans cultivated the 
quince extensively. At present it is grown in 
many sections of America and Europe. 

Quincke (kving’ké), ctor HERMANN, physi- 
cist, born at Frankfort-on-the-Oder, Germany, 
Nov. 19, 1834; died Jan. 13, 1924. He was granted 
the degree of doctor of philosophy in 1859, and 
later investigated the laws governing the re- 
flection of light from metallic and other sur- 
faces, 

Quincy (kwin’si), a city in western Illinois, 
seat of Adams County, on the Mississippi River, 
104 m. w. of Springfield, It is served by the Chi- 
cago, Burlington & Quincy R.R.; Baldwin Field, 
the municipal airport, is 10 m. x. of the city. 
Quincy is the site of Quincy Coll., the Historical 
Society of Quincy and Adams County, and Illi- 
nois Soldiers and Sailors Home. Nearby are Siloam 
Springs State Park and Mark Twain National 
Wildlife Refuge. An industrial and commercial 
center, Quincy has diversified manufactures in- 
cluding chemicals, stoves, castings, electric wheels, 
auto and truck bodies, pumps, feed, oil-drilling 
machinery, gas storage tanks, boat trailers, elec- 
tronic equipment, and limestone, food, brass, and 
paperboard products. Quincy is also the center of 

a large agricultural region, which produces grain, 
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fruits, vegetables, livestock, poultry, and dairy 
products. The site was settled in 1822 as Bluffs 
and renamed Quincy in 1825; it was incorporated 
as a city in 1840. The sixth in the series of de- 
bates between Abraham Lincoln and Stephen A, 
Douglas was held here in 1858. In 1900 Quincy’s 
population was 36,252; in 1940, 40,469; in 1950, 
41,450; in 1960, 43,792. 

Quincy (kwin'zi), a city in eastern Massachu- 
‘setts, in Norfolk County, on Quincy Bay between 
the Fore and Neponset rivers, ca. 8 m. s. of Bos- 
ton. It is served by the New York, New Haven 
& Hartford R.R. It is the site of Adams Acad. 
(which stands on the site of John Hancock's 
birthplace) and Eastern Nazarene Coll. The birth 
and burial places of Presidents John Adams and 
John Quincy Adams are here, as is the Adams 
Mansion, a national historic site. Other points of 
interest include the Miles Standish Cairn, the 
Josiah Quincy house (1770), the Dorothy Quincy 
house (1706), the site of an iron furnace (1643), 
the Swingle Quarry with which was connected 
the first commercial railroad in America (1826), 
and the First Parish Church (1828). Quincy’s in- 
dustries include shipbuilding, printing and pub- 
lishing, and the manufacture of electrical and 
other machinery, primary and fabricated metal 
products, food products, and rubber and plastic 
products. It is part of the Boston standard metro- 
politan statistical area. The city alone had a value 
added by manufacture in 1958 of $177,325,000. 
Settled in 1625, the site was part of Braintree un- 
til 1792, when it was detached, incorporated, and 
named Quincy. It was incorporated as a city in 
1888. 

Population, 1950, 83,835; in 1960, 87,409. 

Quincy, jostan, lawyer, born in Boston, Mass., 
Feb. 23, 1744; died Apr. 20, 1775. He was gradu- 
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ated from Harvard Coll. in 1763, and attained 
high rank as a lawyer. He denounced the Stamp 
Act and other measures imposed by Parliament 
upon the colonists in a series of articles in the 
Boston Gazette, which he signed “Hyperion,” In 
1770 he and John Adams defended Capt. Pres- 
cott and the British soldiers implicated in the 
Boston massacre, on Mar. 5, 1770, though neither 
of these men was in accord with the policy of 
the government. He published an able work in 
1774, entitled “Observation on the Boston Port 
Bill,” and in the same year went to England as 
a confidential agent of the colonists with the view 
of strengthening the American cause. His death 
occurred while on the return journey to America, 
off Gloucester, Mass. Quincy was eminent for 
his ability as a lawyer and his gift of oratory. 

Quincy, Josian, author and statesman, son of 
the former, born in Boston, Mass., Feb. 4, 1772; 
died there July 1, 1864. He was graduated from 
Harvard Coll. in 1790, took a law course, and 
became a leading member of the Federal party. 
After serving in the Massachusetts legislature, he 
was elected to Congress in 1804, where he was 
distinguished as an orator and opponent of the 
policy of Jefferson and Madison. Among his most 
noted speeches are those against slavery and in 
opposition to the Embargo Act and the Louisiana 
Purchase, He declared the latter to be sufficient 
cause for the dissolution of the Union. He re- 
mained a member of Congress until 1813, when 
he declined re-election because of the overwhelm- 
ing success of the Democratic party and the War 
of 1812, and devoted his attention principally to 
agriculture. However, he entered the senate of 
Massachusetts a few years later, was mayor of 
Boston from 1823 to 1828, and served as presi- 
dent of Harvard Univ. from 1829 to 1845, in 
which capacity he introduced a system of mark- 
ing on which college rank was based, and in- 
stalled a large telescope. Among his principal 
writings are: “History of Harvard University,” 
“History of the Town and City of Boston,” “Es- 
says on the Soiling of Cattle,” and “Life of John 
Quincy Adams.” 

Quinine (kwi'nin), an alkaloid, Cp 9 Ha4O2- 
3H, 0, found in the bark of the cinchona tree. 
It is a white powder of extremely bitter taste. 
It is extracted by the use of hot paraffin oil from 
ground cinchona bark mixed with lime, and puri- 
fied by further treatment. It is used in medicine 
as a drug for the treatment of malaria and fever- 
ish colds, in preparations for preventing sunburn, 
and in tonics. 

Quinicine or quinotoxine, C20H2402N2, an 
isomer of quinine, had been produced from qui- 
nine by Pasteur. In 1918, Rabe, a German chem- 
ist, succeeded in reconverting quinotoxine into 
quinine. In 1944, Robert B. Woodward and Wil- 
liam E. Doering, of the universities of Harvard 
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and Columbia, respectively, succeeded in synthe- 
sizing quinotoxine from a coaltar derivative, 
7-hydroxyiso-quinoline. Having produced quino- 
toxine, it was converted into quinine by the 
use of Rabe's method, and the synthetic produc- 
tion of quinine was thus made possible. 

Quinoa (kwi-nd'a), an annual herb native to 
the tropical parts of America, closely allied to 
and resembling the common pigweed. It attains 
a height of from 4 to 6 ft. and yields a white 
seed of value as food. The plant is cultivated in 
Chile, Mexico, and other countries, where its seed 
its ground and used in making cakes, porridge, 
and other articles of food. The red quinoa is a 
closely allied species and yields red seeds contain- 
ing medical properties used in treating bruises 
and sores. The quinoa plant has been natural. 
ized in Europe, where the leaves are. used as a 
substitute for spinach and the seeds serve as food 
for poultry. 

Quinquagesima (kwin-kwá-jé mà), from 
the Latin quinquaginta meaning 50, the Sunday 
before Ash Wednesday, occurring 50 days before 
Easter. 

Quinquennium (Rwin-kwén'i-iüm), from the 
Latin quinque meaning five, term designating a 
period of five years. 

Quinsy (kuwin'zj), or PERITONSILLAR ABSCESS, 
PERITONSILLITIS, QUINSY SORE THROAT, an acute sup- 
purative (pus-producing) inflammation of the 
soft tissue of the throat in the regions of the 
tonsils. This condition occurs mose frequently in 
young adults, being relatively rare in children 
and older adults, Because the inflammation in- 
volves the connective tissue around the tonsils 
(ie. the tonsil beds) rather than the tonsils di- 
rectly as in common tonsillitis, the disease is some- 
times called peritonsillitis. The adjacent regions 
of the soft palate, uvula, pharynx, and base of 
the tongue are frequently involved also, Quinsy 
may develop as a complication of simple tonsil- 
litis, but most often occurs in those with chroni- 
cally infected cryptic tonsils, with the Streptococ- 
cus haemolyticus almost invariably the infectious 
agent. There is no immunity after one attack, and 
subsequent attacks are frequent. The condition 
may occur on one or both sides of the throat, 
with early symptoms of sore throat, mild fever, 
general malaise, and irritability. Great pain may 
develop on the affected side, often extending to 
the ear; swallowing may become painful, the 
head is held rigidly, and there is copious secre- 
tion of saliva. The throat and palate become very 
red and swollen. If untreated, an abscess forms 
and usually ruptures, within about a week, in the 
area between the upper tonsillar pillar and the 
uvula. Complications of quinsy, if properly 
treated, are rare. Treatment includes symptomatic 
relief by ice-bags about the neck, hot antiseptic 
gargles, analgesic medication for pain relief, and 
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early surgical incision and drainage of the abscess 
area in order to hasten relief and recovery. Local 
and systemic penicillin therapy has proven effec- 
tive. After complete recovery, tonsillectomy (sur- 
gical removal of tonsils) is indicated for preven- 
tion of subsequent attacks. 

Quintilian (kwin-til’t-an), marcius FABIUS 
QUINTILIANUS, Roman advocate and rhetorician, 
born at Calagurris, Spain, in 36 a.p.; died about 
118 a.D. He was the son of a teacher of rhetoric, 
studied at Rome under Domitius Afer, and be- 
came noted as a Roman advocate. From 61 to 68 
he resided in Spain, but in the latter year he 
accompanied Galba (4.v.), the future emperor, 
to the Roman capital. For nearly 20 years after 
the accession of Galba he was noted as a teacher 
of rhetoric and oratory, and among his students 
were such eminent men as Pliny the Younger and 
the two grand-nephews of Domitian. Emperor 
Domitian conferred upon him the consular dig- 
nity, and he attained to distinction as a pleader 
in the courts. He retired to private life about the 
year 89 to devote his attention to his great work, 
entitled “De Institutione Oratoria," a treatise on 
rhetoric in 12 volumes. It was written in a period 
of two years, contains an elaborate treatise on rhe- 
toric, and includes valuable criticisms and opin- 
ions of Greek and Roman writers. 

Quintuplets (hwin'ti-plits). See Dionne 
Quintuplets. 

Quipu (ké’poo), an aboriginal device for re- 
cording and conveying information, formerly 
used in various parts of Asia, Africa, and Amer- 


ica. It consisted of a series of colored and knotted 
strings tied at one end to a thicker cord, and the 
order, color, and knots of the strings were used 
like elements of a written language. The earliest 
instrument of this kind is said to have been in- 
vented by Emperor Suy-yin of China, and the 
Chinese are thought to have used quipus until 
this form of keeping records was superseded by 
the art of writing. The Incas of Peru used quipus 
at the time those regions were invaded by the 
Spaniards, In some instances these devices were 
used for preserving accounts of historic events. 

Quirinal (kwir'i-nal), one of the seven hills 
occupied by the ancient city of Rome, located a 
short distance north of the Palatine. West of it is 
the Campus Martius, which extends to the Tiber. 
In the time of the ancient Romans it contained a 
shrine of Fortuna, the temples of Quirinus and 
Flora, and the great baths of Diocletian and Con- 
stantine. Pope Gregory XIII began the building 
of the Quirinal Palace in 1574. This structure was 
a summer residence of the Popes until 1870, when 
it became the Italian royal residence. It is 
decorated with beautiful works of art, including 
Overbeck’s painting commemorating the flight 
of Pius IX, in 1848. 

Quirinus (Auwi-ri'nàs), one of the gods in the 
religion of the early Romans, ranking next to 
Jove and Mars. He represented the god of war 
during the time of peace, being in some respects 
parallel to Mars, who was looked upon as the 
war god at all times. Some writers think that he 
was identical with Romulus, who was honored 
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by the festival of Quirinalia, which occurred an- 
nually on Feb. 17, that is, the 13th day before 
the Kalends of March in the Roman system. The 
temple of Quirinus was located on Quirinal Hill. 

Quirites (kuwiritzz), the named used by the 
Romans to designate the civil capacity of their 
citizens, while Romani indicated the military and 
political relation. Although the term was a title 
of honor in the nation, the Quirites were looked 
upon with reproach in the army, since the sol- 
diers regarded them as fit only for civilians. 

Quisling (kwisling), vidkun, politician, born 
in Norway in 1887; executed, October 1945. Quis- 
ling held various positions in the Norwegian dip- 
lomatic and intelligence services in the years fol- 
lowing World War I, and in 1931 was given the 
post of minister of defense, from which he re- 
signed in 1932 to organize a political party called 
the National Union which was dedicated to the 
suppression of Communism and labor-union 
groups in Norway. He was an active collabora- 
tionist in the German invasion of his country in 
1940, and was later rewarded by the occupation 
authorities, becoming head of a puppet govern- 
ment. After Norway was liberated Quisling was 
indicted for intelligence with the enemy, sen- 
tenced, and executed in October. 

For his treachery exhibited in the course of 
the German aggression, his name has become a 
byword for persons collaborating with or other- 
wise aiding enemies in one's country. 

Quitclaim (kwit'klam), the name of a deed in 
which the grantor or seller of real estate conveys 
to the grantee or buyer all his right, title, interest, 
and estate without any warranty whatever of the 
title or quantity. The formal words employed in 
such an instrument are “remise, release, and for- 
ever quitclaim.” 

Quito (AZ), the capital and largest city of 
Ecuador, in the province of Pichincha, near the 
eastern slope of the volcano of Pichincha. It is 
situated about 9,350 ft. above sea level. Its pleas- 
ant and temperate climate and its location in a 
picturesque valley make it one of the most beau- 
tiful cities of South America. The atmosphere is 
almost constantly clear and bracing. Its principal 
streets are wide and well planned, but those in 
the older parts of the city are narrow and steep. 
Transportation now includes railways, electric 
trolleys, buses, motorcars, and air service. Among 
the important buildings are those maintained by 
the government, including the capitol, the presi- 
dent's palace, and the courthouse. The Univ. of 
Quito is the principal educational institution, but 
there are numerous schools and convents, as well 
as a state theater, a seminary, an observatory, Sev- 
eral hospitals and asylums, museums, libraries, 
and churches, The cathedral is beautifully deco- 
rated, and, like much of the city’s architecture, 
shows the Spanish influence. The remains of forts 
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and temples of the ancient Incas are still to be 
found in the vicinity. Quito is the seat of an arch- 
bishopric. Among the manufactures are cotton 
and woolen goods, liquors, jewelry, religious im- 
ages, hosiery, thread, lace, and utensils. The city 
was founded by the Spaniards in 1534 and suf- 
fered at various times from earthquakes, par- 
ticularly in 1859, when many lives and about 
$3,000,000 worth of property were lost. The in- 
habitants consist principally of descendants of 
Spaniards and Indians, but also include many 
pure-blooded Spaniards and Indians, Population, 
ca. 150,000. 

Quoits (kwoits), a game in which the player 
strives to pitch a ring, usually somewhat flattened, 
so as to encircle a peg or hob struck upright in 
the ground. The rings measure from 8 to 10 in. 
in external diameter, the rim being from 1 to 2 
in. wide. Two pegs or hobs of wood or iron are 
set upright in the ground, usually 18 yds. apart, 
and the player who gets the greatest number of 
quoits nearest the pegs is the winner. Each player 
has two quoits, which are pitched alternately. If 
a player pitches a quoit nearer the hob than 
either of his adversary’s, he gains one point; if 
both his quoits are nearer than those of his ad- 
versary, he scores two points. If a quoit leans 
against the peg, it counts three, but if it encircles 
the peg, it scores five. However, if both players 
encircle the peg with one or both of the quoits, 
only the upper one is counted. Horseshoes are 
used extensively in playing this game. Each side 
may consist of one or two players. 
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Quonset Hut (kwon'set hit), trade name for 
a dwelling developed during World War II, now 
called “Arch-Rib” house. Usually built of pre- 
fabricated steel, it has a semicircular end shape, 
and consequently has low walls and a curved ceil- 
ing. Used as barracks, they were capable of accom- 
modating as many as 50 persons. Since the end 
of the war they have been used extensively in low- 
cost permanent housing units, as well as for tem- 
porary housing units at many colleges and uni- 
versities. 

Quorum (Xwó'rüm), the name applied to 
such a number of persons of any deliberative or 
corporate body as is necessary for the legal trans- 
action of business. If no specific rule as to the 
number required has been adopted by the body, 
a quorum consists of a majority of the members, 
It is customary for most bodies to adopt rules 
providing that a majority of the members shall 
constitute a quorum, though a greater number 
may be required for special purposes, and in 
some bodies less than a majority may be made 
a quorum by a rule. For instance, 40 members 
constitute a quorum in the British House of Com- 
mons. The Constitution of the U.S. provides that 
a majority of each house of Congress shall con- 
stitute a quorum to do business, but a smaller 
number may adjourn from day to day, and may 
instruct the sergeantatarms to compel the at- 
tendance of absent members. It was held during 
the first 5o Congresses of the U.S. that the Con- 
stitutional quorum must be shown to be present 
by the count of votes, but in 1890 Thomas B. 
Reed, then speaker, ruled that he might decide a 
quorum to be present when enough members 
were visibly present, though some did not vote. 
This position has since been generally supported. 
and it is now held that if a majority be present 
to do business, their presence is all that is required 
to make a quorum in either house of Congress. 

Quo Tai-Chi (kwo' £i ché’), diplomat, born 
1889. Educated at the Univ. of Pennsylvania, he 
served as counselor to Sun Yat-sen (q.v.), 1821- 
22. He then held numerous government positions, 
being appointed foreign minister in 1941, and be- 
coming the Chinese member of the United Na- 
tions Security Council in 1946. 

Quo Vadis (kwe vi'diz), title of a novel by 
H. Sienkiewicz (1846-1916), Polish writer. "Quo 
Vadis" deals with the persecution of the Chris- 
tian martyrs in the days of Nero and is one of 
the author's best-known works. 


Courtesy Great Lakes Steel Corp., Detroit, Mich. 
ADAPTATION OF THE “QUONSET” HUT 
(Left, top to bottom) 
Steel arch-rib frame; completed low-cost permanent 
housing unit patterned after the "Quonset" hut de- 
veloped during World War Il; floor plan of the 
above unit 


R (är), the 14th consonant and 18th letter of the 
English alphabet, which is classed as a semivowel 
and a liquid. It is generally considered to have 
two sounds; one at the beginning of a word or 
syllable, or when it is preceded by a consonant, 
and the other at the end of a word or syllable, or 
when it is followed by a consonant. In the former 
case it is pronounced by an explosion of vocalized 
breath, the tongue almost touching the palate or 
gum near the front teeth with a tremulous mo- 
tion, and in the latter it is formed by a vibration 
of the lower part of the tongue, near the root, 
against the soft palate. The former use is illus- 
trated by such words as £ree, ran, and morose; 
and the latter by the words Aer, star, and beard. 
The Three R's, a term familiarly used to desig- 
nate the three elementary subjects of education, 
reading, writing, and arithmetic, originated. with 
Sir William Curtis. In this relation they are often 
spoken of as reading, ‘riting, and "rithmetic. 

Ra (rä) or re, the chief deity of ancient Egypt. 
The pantheon of Egyptian gods was very com- 
plicated and inconsistent, and the identities of 
gods were often merged and confused. Thus 
Ra is sometimes identified with such other gods 
as Horus and Amon. He was also called by 
other names: Khepara, or Khepere, when con- 
sidered as the morning sun; Atum, or Tem, 
when considered as the setting sun. He was 
often represented with the head of a hawk or 
falcon; and the solar disc (Aten), the obelisk, 
and the scarab were all used as his symbols. The 
center of his worship was Heliopolis. When 
Pharaoh Amenhotep IV (4.v-) attempted to €s- 
tablish monotheism in Egypt, it was the sun 
god, in the form of Aten, that he worshiped. 

Rab (rib), a Yugoslav island and resort at the 
head of the Adriatic Sea. Marble quarrying and 
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the manufacture of silk textiles are the main 
industries. Its area is ea, 45 sq. m. Population, 


ca. 8,500. 

Rabat (rä-bät’), a maritime city and the capi- 
tal of Morocco, in the province fey 4,460 sq. 
m.; pop., 1954, 406,669) of the same name, ca, 
65 m. N.w. of Casablanca. Commerce is handi- 
capped by the shallowness of the city's harbor, 
the siltfilled mouth of the Bou Regreg River. 
Manufactures include cotton and woolen goods, 
carpets, and leather goods, An outstanding 
architectural feature is the Hassan Tower, 
erected in the 12th century, the century in which 
the city was founded. Population, ca, 160,000. 

Rabaul (r¢-boul’), a seaport of New Britain, 
largest island of the Bismarck Archipelago in 
the Territory of New Guinea (administered by 
Australia under a U.N. trusteeship). The 
Japanese made Rabaul their chief naval and air 
base in the southwest Pacific during World War 
JI, and it was a prime target for the Allies, The 
town is surrounded by active and extinct 
volcanoes. Population, ca. 2,950. 

Rabbah (rá//a) or RABBATH, the Biblical name 
of the city of Amman (q.0.). 

Rabbi (rdb'bi), a Hebrew word meaning "my 
master," "my teacher," a title applied to persons 
having judicative and other special authority 
among the Hebrews. The title was in common 
use among the Jews in the time of Christ, who 
was thus addressed by His disciples. During the 
last decades of the second Temple, the scribes 
were addressed as "rabbi," as a quasi-honorary 
title. It is now applied to any teacher who is not 
a priest, especially to learned doctors of the Jew- 
ish law, to the Jewish clergy, so to speak. Al- 
though in Eastern Europe individual rabbis con- 
ferred the title upon others they deemed worthy, 
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in Central and Western Europe as well as in the 
U.S. the title, corresponding somewhat to the de- 
gree of D.D., is conferred by a number of Jew- 
ish colleges and seminaries. 

Rabbit (ra zz), a small mammal of the genus 
Oryctolagus, in the order Lagomorpha (q.v.). 
Outstanding characteristics of the rabbit include 
big ears, large eyes, long hind limbs and feet, and 
a short tail which flashes white when the animal 
makes a hasty retreat. Its senses are well devel- 
oped, and it has almost spherical vision. 

The rabbit is a sociabie animal, and colonies 
live together in a “warren” or community bur- 
row. Unlike the other members of the family 
Leporidae, the rabbit lives underground and 
brings forth its young in a very incomplete 
stage of development, The breeding season be- 
gins in February and ends in September; the 
female, or doe (the male is called a buck), may 
have from four to eight litters annually, with 
from three to nine young in each. The gestation 
period is from 28 to 30 days. The young rabbits 
are fully clothed and able to run in two weeks; 
they are on their own in a month and ready to 
mate in six weeks. The life span of a rabbit is 
seven or eight years. 

The rabbit feeds on grass and most kinds of 
vegetable matter, coming out of its den at dusk 
and running in and out until early morning. It 
follows well-worn trails to and from the feed- 
ing grounds. Attaining a maximum speed of 
35 m.p.h., it tires after the first 50 or 80 yd. 
The animal’s normal gait is a standard hop; it 
can go into high speed in one leap and stop as 
suddenly. 

A native of central and southern Europe and 
North Africa, the rabbit was introduced into 
England, Australia, New Zealand, and many other 
islands. When introduced into Australia, where 
its natural enemies (e.g, fox, stoat, weasel, 
badger, wild cat, polecat, marten, golden eagle, 
goshawk) were few or lacking, the rabbit in- 
creased so rapidly that it menaced agriculture, 
grazing land, and orchards, and it was controlled 
only by introducing a virus deadly to rabbits but 
harmless to other animals, 

Domestic breeds, e.g., the Flemish Giant, the 
Belgian hare, the Angora rabbit, the Lop-eared 
rabbit, and the other fancy breeds, were devel- 
oped from the common European rabbit. 

The animal is of considerable economic im- 
portance. Its flesh is a valuable source of food; 
the fur is one of the principal factors in the 
manufacture of felt; and the pelt is dyed and 
trimmed and used in place of more valuable fur. 

Rabelais (ré-b'-ld’), rrangots, great satirical 
writer, born in Chinon, France, about 1490; died 
at Paris in 1553. The facts of his early life are 
disputed, but it is certain that in 1519 he entered 
the Convent of Fontenay le Comte as a member 
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of the Order of St. Francis. While there, he de- 
voted himself with much ardor to the study of 
Latin and Greek and many modern languages, 
including Italian, German, Spanish, Hebrew, and 
Arabic. In 1530 he was admitted as bachelor and 
shortly after began the study of medicine at Mont- 
pellier, where he secured a medical degree in 
1537 and received an appointment as lecturer, In 
1532 he was engaged as hospital physician at 
Lyons, where he published several works bearing 
on medicine and jurisprudence. He visited Rome 
with the Bishop of Paris, Jean du Bellay, whom 
he accompanied as traveling physician, and, after 
returning to France, continued the practice of 
medicine at Montpellier. In 1546 he settled as 
physician at Metz, and he may have received 
an appointment as curé of Meudon in 1551. He 
resigned this position in 1552. 

The treatises of Rabelais on scientific subjects 
have long since been forgotten, but his novels, 
“Pantagruel” (1533) and “Gargantua” (1535), 
continue to be classed among the most humorous 
and grotesque masterpiece of the world. The 
works appeared in five books, but the fifth was 
left in manuscript. Rabelais is generally credited 
with a happy and blameless life, one devoted to 
the relief of suffering and the spread of culture. 
His publications place him before us as a re- 
former of social abuses practiced in his time, and 
they may be regarded as satirical criticisms of the 
corrupt state of society of his age. Charges of ir- 
religion and atheism were preferred against him 
and his works at different times, but there seems 
to have been little or no ground for such infer- 
ences, since his writings were characterized by 
the peculiar free tone assumed generally by him 
and his contemporaries. 

Rabeschi (rab-é/ké). See Arabesque. 

Rabi (ra’2i), ısvor isaac, nuclear physicist, 
born in Austria, July 29, 1898. After receiving 
his Ph.D. from Columbia Univ. (1927), he con- 
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tinued his studies in Europe. He joined the 
faculty of Columbia in 1929. Rabi received the 
1944 Nobel Prize in physics for his research on 
the resonance method of registering the magnetic 
moments of atomic particles. A member of lead- 
ing U.S. scientific advisory committees, he was 
appointed (1958) to head the U.S. delegation to 
the N.A.T.O. scientific committee. 

Rabies (ra'béz). See Hydrophobia. 

Raccoon (rZk-kóon"), a carnivorous mammal, 
about the size of a large house cat, that can be 
readily recognized by its broad black facial mask 
and banded, long, bushy tail. Its sturdy appear- 
ance is due to a long coat of grayish-brown fur. 
The raccoon is strictly American, ranging from 
Canada to Paraguay. It is a night prowler and 
sleeps all day in a hollow tree or a crevice in the 
rocks. Its specific name Procyon lotor refers to 
the animal's peculiar habit of dunking or wash- 
ing its food in water. Its favorite haunts are the 
woodlands and brush country, especially in the 
vicinity of water, where it uses its long, sensitive 
fingers to catch crayfish, mussels, frogs, and 
salamanders; it also feeds on birds’ eggs, mice, 
insects, many kinds of berries, seeds, greens, and 
ripening sweet corn. Mating takes place in March 
or April; nine weeks later, two to six fully 
clothed young arrive, marked exactly like their 
parents. Their eyes open in two or three weeks, 
but it is two months before the family follows 
the mother in single file through the woods. 
Raccoons reach maturity in one year and live for 
about ten years in all. 
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Race (ras), a competitive contest of speed, in- 
cluding such modes of movement as running, 
skating, riding, driving, rowing, motoring, flying, 
and sailing. Racing may be a contest between 
individuals, as in walking and swimming; a 
test of machines, as in bicycle and automobile 
racing; or a test of speed in animals, as in driving 
and running horses, and greyhounds or whippets. 
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Sports and exhibitions of this class are very popu- 
lar in Europe and America and are prominent as 
distinct competitive tests, or as features in fairs 
and exhibitions. Running foot races are usually 
confined to spaces ranging from 60 to roo yards, 
but more recently they have been extended to 
include contests that cover distances of 25 m. or 
more. Yacht races and rowing contests have as- 
sumed international proportions, such as those 
held at various periods between representatives of 
Great Britain and the U.S, 

Horse racing, called the “sport cf kings,” and 
datidg back to Roman chariot races is one of the 
most popular sports and has been greatly de- 
veloped by careful breeding and training of sev- 
eral species of the horse, These contests are con- 
cerned in obtaining the highest possible speed for 
comparatively short distances. Races are divided 
into those provided for runners, trotters, or pacers. 
Horses are entered for racing contests according 
to the class in which their record as to speed 
entitles them to run. The running record takes 
precedence of all others, since horses excel in run- 
ning rather than in pacing or trotting. A mile is 
usually taken as the standard and the contest is 
on a circle of that distance. The running record 
of a mile in 1 minute and. 3476 seconds is high 
as are a pacing record of r minute and 55 seconds 
and a trotting record of 1 minute and 55% 
seconds, Laws against gambling at race tracks 
through bookmakers have been passed by a num- 
ber of states, Bets at race tracks through the pari- 
mutuel system are permitted, however. 

Famous traditional races include the Irish 
Sweepstakes, the Calcutta Sweepstakes (in the 
famous English Derby), the Grand Prix de Paris 
(at Longchamps, Bois de Boulogne), the Ken- 
tucky Derby, and some others. 

Races of the World (rifcz, wiirld). See 
Ethnology; Man. 

Rachel (ri'cAél). See Jacob. 

Rachel (rá-shél"), uliza, stage name of Elisa 
Félix, tragic actress, born at Mumpf, Switzerland, 
Mar. 24, 1821; died in Cannes, France, Jan. 3, 
1858. She was of Jewish ancestry, but is usually 
classed as a French actress, Her father's name 
was Jacob Félix and her truc name was Elizabeth 
Félix, Eliza Rachel being her stage name. Both 
her parents traveled on foot through France as 
peddlers, and she joined a troupe of Italian chil. 
dren at Rheims to carn her living as a singer in 
the cafes and on the streets. Her parents settled 
at Paris in 1830, where she received. instruction 
from a teacher of singing who had been impressed 
with her falent, and in 1832 she was received in 
the Conservatoire. In 1837 she made her first 
appearance on the stage at the Gymnase at Paris, 
but attracted little attention until the following 
year, when she appeared in the classic productions 
of Racine and Corneille at the Théâtre Français. 
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Her favorite roles included Camille in “Les 
Horaces,” Emilie in “Cinna,” Hermione in “An- 
dromaque,” and Monime in “Mithridate,” but 
she also played successfully in the modern char- 
acters of Judith and Cleopatra. She made a tour 
of Europe in 1849, visiting Berlin, St. Petersburg, 
Vienna, and London, and was everywhere much 
admired, In 1855 she made a tour of the U.S., 
but returned to Europe afflicted with consump- 
tion, 

Rachmaninoff (rak-md'ne-nof), sercet was- 
SILIEVITCH, composer, pianist, and conductor, born 
in Novgorod, Russia, Apr. 2, 1873; died in 1943. 
Rachmaninoff studied music at the St. Petersburg 
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and Moscow conservatories and at the age of 
20 was appointed professor of piano at the Mar- 
zinsky Inst. for Girls in Moscow. He appeared 
as conductor of a private opera (1897-98) and of 
the Imperial Theater in Moscow (1904-06). He 
made his debut as a pianist in London in 1899, 
and 10 years later repeated his European suc- 
cesses with a triumphal tour of the U.S. He moved 
to this country in 1918. Conceded to be one of 
the most brilliant pianists in concert history, he 
is also the composer of three one-act operas, piano 
concertos, symphonies, choruses, songs, and other 
instrumental and vocal music. 

Racine (ré-sén’), county seat of Racine 
County, Wisconsin, on Lake Michigan, at the 
mouth of the Root River, 62 m. N. of Chicago, 
Ill. It is on the Chicago & North Western and 
the Chicago, Milwaukee, St. Paul & Pacific R.R.’s. 
There is an excellent harbor on the lake, which 
can receive the largest vessels. The site is about 
40 ft. above the lake. It has a large trade in lum- 
ber, grain, and merchandise. The manufactures 
include furniture, automobile accessories, steam 
engines, lumber products, linseed oil, woolen 
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goods, rubber clothing, machinery, malted milk, 
printing, and farming implements. Among the 
noteworthy buildings are the county courthouse, 
the city hall, the Federal building, and many fine 
churches. It is the seat of Racine Coll., St. Cathe- 
rine’s Acad., St. Luke’s Hospital, Taylor Orphan 
Asylum, St. Mary's Hospital, Lincoln Hospital, 
and a branch of the extension division of the 
Univ. of Wisconsin. The first settlement on its 
site was made in 1834. It was incorporated as a 
village in 1843 and as a city in 1848. Population, 
1940, 67,195; in 1950, 71,193. 

Racine, JEAN BAPTIsTE, dramatic poet, born 
at La FertéMilon, France, Dec. 21, 1639; died 
in Paris, Apr. 12, 1699. Both his parents died 
while he was still young and he was raised by 
his maternal grandmother, who sent him to the 
Coll. of Beauvais at an early age. His grandfather 
died when he was 16, and he was sent to Port 
Royal to live with other relatives, where he 
studied advanced branches and languages. His 
educational study was finished at the Coll. d'Har- 
court, where he met distinguished scholars and 
formed a devotion for a life of letters. 

The first tragedy of Racine was acted at the 
Palais Royal Theater by Moliére's company, in 
1664, and in the following year his “Alexandre,” 
was presented on the stage. This production 
placed him before the public as a rival of Corneille 
and he was granted a pension of 600 livres by 
the king for a congratulatory ode. From this time 
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THE GAME OF RACKETS 

This 1893 engraving shows 
the court at the Racquet 
Club in New York City, a 
fashionable rendezvous for 
wealthy sportsmen (courtesy 
The Bettmann Archive) 


on, his plays set the pattern for European tragedy. 
Based largely on Greek and Latin models, they 
are strictly “classical” in their adherence to the 
unities of time, place, and action, but they also 
display a profound knowledge of psychology. In 
them, Racine perfected the poetry of French 
tragic drama. The most notable were “Andro- 
maque” (1667), “Phèdre” (1677), “Esther” 
(1689), and "Athalie" (1691). Among other 
court positions, Racine held that of historiogra- 
pher (shared with Boileau) during the Flemish 
campaigns of Louis XIV. 

Racism (rás'iz'm). See Man. 

Rackets (rak’éts), a game played by two to 
four persons, with a ball and rackets, on a four- 
walled court (60 ft. by 30 ft.). Three of the walls 
are 30 ft. high, and the back wall is 15 ft. high. 
The game is believed to have originated in 
England in the 18th century in a debtors’ prison. 
It was soon adopted by the wealthy classes and 
brought to Canada. Eventually, in the 19th cen- 
tury, it reached the U.S. 

It is played with a ball (r in. in diameter) 
made of strips of tightly wound cloth bound 
with twine and covered with kid. The hardness 
and speed of this ball make rackets one of the 
fastest and most dangerous of indoor sports. The 
rules of the game are similar to squash rackets 
(q.v.), a more popular offshoot of the original 
English game, played with a softer ball that 
makes a “squashy” sound. 

In the late 1800’s, rackets was 2 fashionable 
recreational pursuit, especially along the Eastern 
seaboard. But now it is rarely played outside of 
New York, Boston, and Philadelphia. 

Rackham (rak’gm), ARTHUR, artist, illustra- 
tor, born in London, England, Sept. 19, 1867; 
died in Surrey, Sept. 6, 1939- Rackham was noted 


for his drawings for humorous periodicals (e.g., 
Punch) and for his imaginative book illustra- 
tions. Among the books he illustrated were edi- 
tions of “Rip Van Winkle” (1905), “Alice in 
Wonderland” (1907), Andersen's and Grimm's 
fairy tales, Milton's “Comus” (1921), “The Tem- 
pest” by Shakespeare (1926), and “Peer Gynt” 
(1936). Some of his drawings are in the collec- 
tions of major European galleries. 

Racon (rion). See Radar. 

Radar (rdür), apparatus by which radio 
waves are used for detecting and locating distant 
or invisible objects. The word is coined from 
RAdio Detection And Ranging. Though its basic 
idea antedates World War II by many years, it 
was not until this war that radar reached the 
stage of practical application. Heinrich Hertz, 
discoverer of radio waves, demonstrated in 1886 
that these were reflected by solid objects, Radar 
utilizes this discovery by producing and sending 
out radio waves, and receiving the reflected waves 
which strike an object, such as an airplane or 
ship. The interval between the time the signal 
is sent out and the time of its return indicates 
the distance of the obstacle from the radar trans- 
mitter. Returning radio waves are frequently re- 
ferred to as the “radar echo,” since the principle 
of reflected radio waves is similar to that of re- 
flected sound waves which return as an echo 
when, for example, they strike a cliff. The speed 
of all electromagnetic waves, which include radio 
waves, infrared rays, visible light rays, or ultra- 
violet rays, is 186,000 m. per second or 3 X 10" 
meters per second, The time required for a radio 
wave to travel from the radar transmitter to an 
object 1 m. away and to return to the re- 
ceiver is 10.8 microseconds. (A microsecond is 
one-millionth of a second.) The number of miles 
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from the radar transmitter to the reflecting object 
can be calculated by dividing the total number 
of microseconds required to send out and receive 
the reflected echo by 10.8. Such delicate timing 
and calculating is done by electronic clocks and a 
calibrated indicator. 

Radar apparatus comprises a transmitter which 
emits the radio waves; a modulator which gov- 
erns the number and duration of pulses of radio 
waves per second to be transmitted; an antenna 
assembly which beams or aims the radio waves 
at the target, and which also picks up the re- 
turning echoes; a receiver which takes and am- 
plifies these faint echoes, thus converting them 
into the form in which they are to be registered; 
and an indicator which registers the echoes visu- 
ally on a scale. 

The idea that radio reflections could be used 

to locate ships, planes, and other objects, occurred 
to scientists in England, France, Germany, and 
the U.S. A German patent was issued in 1904 on 
the use of radio waves as a navigational aid to 
reveal obstacles in the path of ships. As early as 
1899, Tesla understood the significance of reflected 
echoes of magnetic waves. Marconi in 1922 sug- 
gested the location of objects by wave reflection. 
In 1922, two scientists working at the U.S. Naval 
Aircraft Radio Laboratory suggested that radio 
waves could reveal enemy ships in time of war. 
In the 1920's, the U.S. Signal Corps experimented 
WA radio detection set. In 1925, scientists at 
the Carnegie Institution were measuring the 
height of the ionosphere (an ionized layer in the 
upper atmosphere), which reflects long-wave 
radio waves, by timing the return echoes. The 
Naval Research Laboratory in 1930 reported that 
overhead planes reflected radio signals, and by 
1933, it had developed a radar antenna which 
both broadcast and received radio signals. The 
British, in the meantime, had developed a prac- 
tical radar detection apparatus, and in 1935 set 
up five radar stations on England's east coast. 
This was the first radar system ever installed. 
Fifteen additional stations were added in the next 
two years. By 1940, the U.S. had installed radar 
sets on the battleships New York, Texas, Califor- 
nia, the aircraft carrier Yorktown, and on vari- 
ous cruisers. This same year the Army adopted 
a ground radar set, and it was one of these that 
first detected the Japanese planes approaching 
Pearl Harbor (Dec. 7, 1941). The first British 
radar sets operated on wave lengths of 50 meters, 
and the radar apparatus issued to the services 
prior to 1942 operated on long wave lengths down 
to wave lengths of 1 meter, corresponding to 300 
megacycles. (The frequency in cycles of an electro- 
magnetic wave increases as its wave length de- 
creases. A megacycle is the equivalent of one 
million cycles.) 

Scientific experiments showed that radio waves 
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of shorter length and higher frequencies give 
better resolution (accuracy) to radar. Resolution 
in range is the ability of the returning echoes to 
distinguish between two targets in the same direc- 
tion (bearing) at slightly different ranges: for 
example, one target somewhat closer than the 
other but in the same line of sight. Range reso- 
lution depends upon the pulse length and is in- 
dependent of operating wave length. Resolution 
in bearing is the ability of the returning echoes 
to distinguish between two targets which are 
at the same range but close to each other, such 
as two targets almost side by side at the same 
distance. Angular resolution does depend on 
wave length, in that an antenna of given size 
produces a sharper beam at shorter wave lengths, 
permitting better angular resolution. In. 1940 
the Radiation Laboratory of Massachusetts Inst. 
of Technology, in cooperation with British scien- 
tists, began research on the practical application 
of microwaves 10 cm. or less in length to radar. 
Wave lengths of 3 cm. or less were found to give 
even better results than those of ro cm. in length. 
The British in 1940 revealed a special magnetron 
tube, which was the first radio tube which could 
produce sufficient power to make radio waves of 
50 cm. or less feasible in radar detection. The use 
of the magnetron made it possible to direct power- 
ful, narrow, focused, high-frequency waves in 
beams at the target. The microwaves are pro- 
duced in the magnetron tube of the transmitter, 
from which they are carried by waveguides 
(round or rectangular pipes which conduct the 
waves by internal reflection) to the antenna, 
There parabolic reflectors or mirrors give the ef- 
fect of strengthening the power of the beam. 

Since the radar sends out short pulses of sig- 
nals, to obtain accurate range information, the 
same antenna can be used to send out signals and 
to receive the returning echoes. A device known 
as the modulator governs the period of sending 
and receiving. It releases the radio pulses to the 
antenna for a period of microseconds. It then 
cuts off the transmitter for a longer period of time 
to await the echoes. The echoes are picked up by 
the antenna, pass through the waveguide, go into 
the receiver which amplifies and converts them, 
and then are registered on the indicator. 

In the simplest form of radar indicator or 
screen, a spot of light starts on one side, at the 
moment the transmitter is turned on, and moves 
across the screen. The instant an echo comes in, 
the spot bounces upward making a "pip." The 
distance of the pip from the starting point of the 
spot of light indicates the amount of time re- 
quired for the radio wave to be sent out and 
reflected back, and therefore, the distance of 
the target from the transmitter. A scale calibrated 
in distance units across the screen shows this 
distance at a glance. The most useful radar screen 
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is the PPI (plan position indicator), the face of 
a cathode-ray tube (similar to that used in tele- 
vision), which reproduces a map of the area 
covered by the rotating antenna system. The cen- 
ter of the screen represents the location of the 
radar apparatus, The beam of the cathode ray 
tube is swept from the center to the edge of the 
tube once for each transmitted pulse, and these 
sweeps, or scans, are synchronized with the ro 
tation of the radar antenna. Echoes increase the 
brightness of the trace, so that the returning 
echoes trace out a luminous map of the arca 
being scanned. The degree of brightness of the 
luminous picture depends on the ability of the 
target to reflect radio waves. Water remains dark 
on the screen, because the surface functions like 
a mirror and does not return the incident beam 
in the direction of the transmitter. Land shows 
more brightly, while metal objects reflect the 
waves best of all and are brilliant. Thus planes, 
ships, and cities are easily visible on the screen, 
which is painted with a fluorescent material so 
that it continues to glow for a short interval after 
the sweep-hand has passed over it, thus giving a 
full map of the area. During the war, PPI was 
incorporated into all classes of radar apparatus, 
ground, airborne, and ship. In airborne radars, 
since radio waves pass through fog, clouds, or 
darkness, PPI gives a complete picture of the 
areas beneath the plane and serves as à bombing 
aid when visibility is lacking. On ship radars, PPI 
was improved by superimposing an actual chart 
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of the area on the cathode-ray screen, With the 
superimposed chart, it was called the Virtual PPI 
Reflectoscope. 

The first U.S. microwave equipment issued was 
the radar ground set, SCR-582, made for the Signal 
Corps in 1942. These were sent to the Panama 
Canal to supplement the longer-wave sets there, 
and they were also used in the invasion of North 
Africa. In that same year, SCR-4f4, a versatile 
ground radar, was adopted by the Army. It sur- 
passed the German Würzburg radar in its ability 
to locate planes, and was invaluable to antiaircraft 
personnel. In 1943 the airborne radar “Mickey” 
was introduced as a blind bombing aid. It wasa 
yem. version of the earlier 10m. HaX airborne 
radar. On Nov. 3, 1943, W war first used when 
nine B-17 Pathfinder planes led a combat force 
of 60 bombers which dropped bombs accurately 
on the waterfront arca of Wilhelmshaven, Ger. 
many, though the area was blanketed by heavy 
overcast. The largest and most powerful ground 
radar developed was the Microwave Early Warn- 
ing set, MEW. It proved its value on D-Day when 
it provided information needed to dispatch 
fighters and bombers, and to direct air operations 
over the English Channel. 

Racon is the name of any radar beacon system. 
The racon system consists of a receiver-trans- 
mitter combination, which sends out a return 
signal when it receives an activating signal of the 
same code from a radar device. Thus, two units 
are required, for example, one airborne and the 
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other on the ground. It provides navigational aid 
or identification at longer distances than radar, 
because radar depends on one signal sent out and 
reflected back. The echo loses in strength as the 
distance between the transmitter and the target 
increases. With racon, when a signal is sent out, 
it triggers or sets off a device which sends back a 
new signal. The new signal is stronger than an 
echo and thus can be used over greater distances. 
Early in the war, a racon device called Identifica- 
tion Friend or Foe (IFF), was used as a means of 
identifying friendly planes. The racon apparatus 
in the plane was set to respond in the code of 
the day to an interrogation signal from a ground 
device. The apparatus was wholly automatic, and 
the plane's crew was not in control of it. Any 
plane which did not respond to the signal from 
the ground station, or which did not reply with 
the proper code signal, was considered an enemy 
plane. 

Loran (q.v.) was a navigational system which 
sent out radio signals to ships. It was not a radar 
system, for its effectiveness did not depend on re- 
turning echoes. Its greatest advantage was that 
ships did not reveal their position to the enemy 
while using it, and could maintain radio silence 
to avoid detection. See also Shoran. 

Radar altimeters indicate the height of a 
plane from the ground by sending out high-fre- 
quency waves. The echoes reflected. from the 
ground register on a scale to indicate the plane's 
altitude. 

During World War II, radar operators ob- 
served that precipitation presented echoes on the 
radar scopes used for tracking aircraft, but the 
matter was not intensively exploited until the 
end of the war. Following the conflict, the U.S. 
Navy Electronic Laboratory began studies on the 
value of radar in obtaining data for weather fore- 
casting. In 1945 the U.S. Army tracked a Sep- 
tember hurricane using radar designed for mili- 
tary use. And, in 1947, the U.S. Weather Bureau 
began the installation. of modified war-surplus 
radars at Weather Bureau offices for surveillance 
of storms within radar range. The average range 
of these radars is about 150 nautical miles (n. m.), 
with two more powerful coastal radars having a 
range of 200 n. m. The more powerful radars are 
located at Nantucket, R.L, and Cape Hatteras, 
N.C. Radar provides the following information 
about a hurricane: (1) Location of "eye" or 
center; (2) size and configuration of “eye”; 
(3) direction of past movement of “eye”; (4) 
speed of “eye”; and (5) areal extent of precipi- 
tation echoes. 

Tt was the radar located at Cape Hatteras that 
tracked hurricanes "Connie" and “Ione” in 1955. 
In 1958 Cape Hatteras radar tracked continu- 
ously the hurricanes “Daisy” and “Helene” for 
periods of 12 hr. as the hurricanes moved north- 


ward off the coast of the Carolinas. The accom- 
panying photograph shows the type of presenta- 
tion the radar gives of a hurricane. The example 
is hurricane “Helene” when its center or “eye” 
was located 72 n. m. to the southwest of Cape 
Hatteras at 5:05 p.m. E.S.T. on Sept. 27, 1958. 


HURRICANE “HELENE,” 1958 

Such radar “portraits” of hurricanes are of inestimable 
value to weather forecasters in alerting populations in 
the indicated path of the storm 


Water droplets of sufficient size to reflect radar 
signals are the white presentation on the black 
background of the radar’s scope, called a Plan 
Position Indicator (PPI) scope. 

Specially developed radar apparatus for patrol 
planes is used to serve ships passing through the 
iceberg areas in the North Atlantic. The danger- 
ous season is from March to July. During times of 
low visibility, the patrol planes locate these bergs 
and report them. Ship radars are able to locate 
the larger icebergs easily, but small bergs washed 
by high waves are more difficult to detect, except 
from the air. 

Wartime marine radar had to be redesigned 
for peacetime use. The high-powered military 
radars were effective over ranges from one to 
more than 100 m., but ordinary shipping must 
locate obstacles at short ranges, even to feet, to 
avoid collisions, or to navigate crowded harbors 
during low visibility. One model of shipping 
radar was developed, called the “electronic navi- 
gator.” It consists of an antenna housed in a 
"radome": a console containing the transmitter, 
the receiver, and the cathode-ray-tube indicator, 
plus the necessary power supply and controls. 
The radar pulses are less than one microsecond 
in length and are repeated at the rate of 1,000 
times per second. The indicator is a 7n. cathode- 
ray tube, which duplicates an area 4 m. in diam- 
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eter, or, when adjusted, even greater distances. 

Ground radar systems were adapted to the 
landing of civilian airplanes in bad weather. The 
first Ground Controlled Approach (GCA) sys- 
tem was introduced during the war (Nov. 1944). 
As demonstrated for civilian use by the Navy in 
Florida (1946), it consisted of two complete 
ground radar sets, six radio transmitters, and six 
receivers, all mounted on a truck. The plane's 
pilot had ordinary radio transmitters and re- 
ceivers. Since the ground crew was continuously 
following the plane's position in the indicator, 
they were able to send exact directions for the 
plane’s movements to the pilot by radio. To make 
the blind landing, he followed directions and 
instructions with extreme exactitude, 

On Jan. 10, 1946, the U.S. Signal Corps an- 
nounced that radar signals had been sent from 
Belmar, N.J., to the moon, and that the return- 
ing echoes had been recorded on a cathode-ray- 
tube. This was not the first time that radar sig- 
nals had been sent to the moon. They had been 
reported earlier by Sir Robert Watson-Watt, out- 
standing British contributor to the radar field, 
but this was the first official experiment in the 
U.S. The radar set used for the moon experi- 
ment used a double-sized antenna and a re- 
ceiver 60 times as sensitive as the usual receiver. 
Radio pulses were sent out in blasts of one-half 
second duration, instead of the usual 20 micro- 
seconds duration, and an interval of 4 or 5 sec 
onds was left after each transmission to await 
the echo return. Radio waves of 111.6 megacycles 
in frequency were sent out. The moon is not a 
stationary target. The earth is either traveling 
away from or toward the moon at the rate of 750 
m.p.h. It is moving toward the moon at moon- 
rise. The round-trip distance from the earth to 
the moon is about 477,714 m. The radar signals 
made the journey to the moon and back in 2/4 
seconds, The success of this test seems to imply 
that radar could track rockets which might be 
projected beyond the atmosphere of the earth, 

Radar adapted to civilian planes enables the 
pilot to see on the radar screen the terrain be- 
neath him, though it is obscured by clouds, fog, 
or snow. Similarly, ground sets enable the per- 
sonnel of landing fields to guide in a plane where 
visibility is lacking. Loran, Shoran, and Racon 
are useful navigation aids. l 

Radcliffe (rad’klif), ANN WARD, novelist, born 
in London, England, July 9, 1764; died there, 
Feb. 7, 1823. Her stories, especially the later ones, 
are tales of mystery and horror, set against à ro- 
mantic background of English ruins, and are 
characterized by apparently supernatural occur- 
rences, which later turn out to have a perfectly 
natural explanation. Her most famous works are 
“The Romance of the Forest" (1791); "The Mys- 
teries of Udolpho” (1794), and “The Italian 
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(1797). Mrs. Radcliffe's novels are thought by 
critics to have had a strong influence on Sir 
Walter Scott's narrative technique, and the hero 
of "The Italian" is seen as the prototype of the 
"Byronic hero,” 

Radcliffe College, 2 nonsectarian institution 
of higher learning for women, in Cambridge, 
Mass., affiliated but not corporately connected 
with Harvard Univ. In 1879 a group of Harvard 
professors, led by Arthur Gilman, inaugurated 
courses of instruction for women. In 1882 this 
group was chartered as the Society for the Col- 
legiate Instruction of Women (called the Har- 
vard Annex), and in 1894 it was rechartered and 
named Radcliffe Coll., in honor of Ann Radcliffe, 
who endowed the first Harvard scholarship. In- 
struction of undergraduate and graduate students 
is given by members of the Harvard faculty, and 
the college operates under the same tutorial sys- 
tem as Harvard, The annual enrollment is about 
1,400 students. 

Radek (rá/dek), Kant. weRNaRvovicn, politi- 
cian, born at Lemberg (Lwów), Poland, in 1885. 
Radek joined the Social-Democratic party of Po- 
land and Lithuania at the age of 19 and spent the 
year 1905 in prison as a dangerous radical. He 
then became a writer for Social-Democratic news- 
papers in Poland and Germany (1906-14). and 
after the revolution (1917) in Russia allied him- 
self with Lenin. In 1918 he participated in reor- 
ganizing the Communist party in Germany, 
where he was again imprisoned ( 1919). Return- 
ing to Russia, he attained considerable importance 
in the Communist International but, suspected of 
bcing sympathetic to the cause of Leon Trotsky, 
was deprived of his party membership from 1927 
to 1930, when he was readmitted. Although he 
was readmitted to the party and regained much 
of his former influence, he subsequently became 
involved in activities considered questionable by 
party leaders and, charged with treason, he was 
impri (1937). In. 1941, however, he was re- 

gandist. 


JOSEPH WENCESLAUR 
count oF, soldier, born at Trebnitz, 4 
Nov, 2, 1766; died in Milan, Italy, Jan. 5, 1858. 
He joined the army at the age of 18 and 
served against the Turks in 1788-89. He took part 
in all the great battles of Austria, including those 
of Hohenlinden, Wagram, and Leipzig, and in 
1814 accompanied the allied forces into Paris. In 
1830 he was called to Italy to suppress the dis 
turbances that followed the French revolution of 
that year. He was made a field marshal in 1836 
and retired in 1857. } i 
Radford (rid'jórd), an independent city in 
Virginia, on New River, 43 m. w. of Roanoke. 
It is served by the Norfolk & Western R.R. Rad- 
ford has railroad repair shops and manufactures 
lumber and iron products. It is the seat of Rad- 
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ford State Teachers Coll, and Radford Coll., the 
women's division of Virginia Polytechnic Inst. 
The city was incorporated in 1885. Population, 
1940, 6,990; in 1950, 9,026. 

Radford, Arthur wirLiaM, naval officer, born 
in Chicago, Ill., Feb. 27, 1896. He was graduated 
from the U.S. Naval Acad. (1916) and took flight 
training (1920), later serving with various naval 
air units, In World War II the greater part of his 
service was in the Pacific. In 1949 he was made 
an admiral and was appointed commander in 
chief of the Pacific Fleet. From 1953 to 1957 he 
served as chairman of the Joint Chiefs of Staff 
of the U.S. armed forces. 

Radial Artery (rad'ial árt'zr-), in anatomy, 
the artery which lies on the radius bone of the 
forearm and on which the pulse can best be felt. 

Radial Nerve (érv), in anatomy, the nerve 
which lies on the radius bone of the forearm. 

Radiata (rä-dīi-ä'tå), the name of the lowest 
of the four great divisions into which Cuvier 
classified the animal kingdom. It includes those 
forms in which the parts radiate from a central 
axis. These parts include both the organs of sense 
and those of motion. This classification went out 
of use in the latter part of the 19th century, when 
the animals included in it were divided into 
Protozoa and Coelenterata. 

Radiator (ra’di-d-tér), a heating unit exposed 
to view within the room or space to be heated. 
A radiator transfers heat by radiation to objects 
within visible range and by convection to the 
surrounding air which, in turn, is circulated by 
natural convection. (A so-called radiator is also 
a convector, but the term radiator has been estab- 
lished by long usage.) 

The usual radiator consists of cast-iron shapes 
of varying width and height, made up in units 
which are assembled in varying lengths to suit 
the space requirements. Radiators are usually 
heated by steam or hot water. With the steam 
system, a boiler is provided, usually in the base- 
ment of the building to be heated. The boiler is 
connected to the radiators by means of pipes, and 
the condensed steam is returned to the boiler. 
Systems using water to carry the heat to the radi- 
ator differ only in that the entire system, includ- 
ing the boiler in the basement, radiators, and all 
pipes, is filled with water. The water is circu- 
lated either by gravity resulting from the influ- 
ence of the heat or by means of circulating pumps, 
which pump the water through the system. 

Radiator is also the name commonly used for 
the heat transfer unit used in automobiles and 
other internal-combustion engines to cool the 
engines. 

Radio (r'di-ó), an electrical method of trans- 
mitting and receiving intelligence or power im- 
pulses between separated points by radiation 
phenomena without the mediation of wires. Radio 


waves, bearing a message, are radiated into space, 
where they may be detected within the effective 
area of reception. The fundamental conception of 
radio originated with James Clerk Maxwell 
when he proved (1865) that light, heat, and 
electricity all consist of electromagnetic waves, 
differing only in frequency (ie. the rate at 
which the direction of current is reversed). His 
work was forwarded by Heinrich Hertz, who 
succeeded in propagating electromagnetic waves 
in 1886. 

Radio waves, like light and heat, are propa- 
gated through a hypothetical medium known as 
the ether, which pervades all space. Sound waves, 
on the other hand, travel only in gases, liquids, 
and solid materials. 

Guglielmo Marconi made the first practical ap- 
plication of Maxwell’s discovery in 1896 when he 
sent coded messages over a distance of 2 m. The 
essential element of his transmitter was that it 
generated electromagnetic waves, interrupted at 
characteristic intervals. The receiver, by respond- 
ing to the generated waves, converted the inter- 
ruptions into sounds—simple dots and dashes— 
similar to wire telegraphy. 

The fundamental principle of Marconi’s first 
wireless transmitter has not changed to this 
day, but his other devices have been outmoded, 
He used a charged Leyden jar condenser, at- 
tached to a coil through which it discharged. The 
electrical condenser or capacitor (q.v.) is a de- 
vice for storing an electrical charge. So long as 
the charge or current of electricity continues to 
flow in one direction (direct current or D.C.), it 
is unable to cross the air or other insulating ma- 
terial (dielectric) which separates the opposite 
poles of the condenser. When the current reverses 
or alternates, the electrical impulses fluctuate 
across the condenser. The rate of alternation is 
known as the frequency. A coil through which 
the condenser may be caused to discharge has an 
electromagnetic property known as inductance. 
peer ie Se 


MARCONI AT AN EARLY RADIO STATION 
With his first assistant, G. S. Kent (right) 
Radio Corporation of America, Camden, N. J. 


RADIO'S FAR-RANGING SERVICE 
The role of radio in public affairs has grown 
enormously since Calvin Coolidge (above) 
broadcast the first Presidential message—to 2 
joint session of Congress—on Dec. 6, 1923. It 
now encompasses programs such as “Radio 
Beat" (above right), in which prominent Amer- 
icans discuss current issues with speakers in 
foreign countries. Shown here is Adlai E. 
Stevenson (right, in photo) participating in à 
program of this series (CBS. Newsphoto). The 
modern broadcasting studio (right) is scien- 
tifically designed for optimum radio reception: 
behind the broadcaster is the glass-enclosed 
control room (courtesy NBC. Radio). Ship-to- 
shore radio includes such emergency equip- 
ment as this (below) aboard the S.S. America, 
which operates when all other means fail 
(courtesy Radio Corp. of America). The wide 
use of automobile radio and audience participa- 
tion is reflected in a Boston (Mass.) service, 
the “WHDH Request Wagon,” which relays 
motorists’ musical requests to the station 
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EVOLUTION OF RADIO TUBE DESIGN 


(left to right) Fleming valve, De Forest audion, first A-C tube, and all-metal tube sealed in steel 


Depending upon its inductance, the coil, in com- 
bination with the condenser, has a characteristic 
frequency; the frequency of the transmitted 
signal is that at which the condenser and induc- 
tance are in equilibrium, or resonance. In mod- 
ern radio transmitters, tuned circuits controlling 
the wave length still consist of condensers and 
inductance coils, but these only help to transmit 
into space the oscillations established by other 
means, chiefly through the use of quartz crystals 
and vacuum tubes. 

Until the discovery of the two-element vacuum 
tube by Prof. J.A. Fleming (1904) and its prac- 
tical development into a three-element tube by 
Dr. Lee De Forest, radio communication was al- 
most entirely telegraphic, 7.e., dot and dash code 
transmission. In 1906 De Forest demonstrated 
that sound waves could be imposed upon high- 
frequency radio or carrier waves by means of 
vacuum tubes, which respond instantaneously to 
changes in sound frequency. To distinguish it 
from wireless code transmission, known as 
telegraphy, the broadcasting of voice and simi- 
lar sounds is designated radio telephony. Light, 
which also consists of waves of characteristic fre- 
quency, can be used to modulate a radio signal 
in such a way as to transmit a visual image which 
can be received on a properly constructed screen. 
The transmission and reproduction of still images, 
such as maps, photographs, printing, or writing, 
is known as radio facsimile; television is the name 
given to the transmission and reception of visual 
images while in motion, 

The broadcast carrier wave of radio frequency 
is a sine wave of constant amplitude (i.e., the 
average power radiated is constant), which can 
be varied or modulated by superimposing another 
wave of audible (audio) or picture (video) fre- 
quencies. The combined wave is then sent out 
through space where it creates an electrical charge 
of corresponding frequencies in the antenna of a 


receiving set. The receiver then filters out (detects 
or demodulates) the high-frequency radio wave, 
and the result, by causing the diaphragm of the 
loudspeaker to vibrate, reaches the listener as 
music, voice, etc., or, by reacting upon a suitably 
constructed circuit, produces a television picture. 

Electrical disturbances, such as lightning, are 
often heard by the listener in the form of static. 
To minimize such undesirable sounds, another 
form of radio transmission has been applied to 
broadcasting in relatively recent times. In this 
form, instead of modulating the amplitude of the 
carrier wave, the sounds which are to be broadcast 
are superimposed upon the radio wave by modu- 
lating the frequency, Frequency Modulation does 
not climinate static, but it does make possible the 
use of an additional device, known as a limiter, 
which greatly reduces the static-bearing signals. 

Marconi’s first broadcast, which proved the 
feasibility of wireless communication, has been 
followed by rapid and consistent development of 
the industry. World War I revealed certain de- 
fects of existing systems and spurred inventors 
to renewed effort; meanwhile the vacuum tube 
and electronic detector, by opening the way for 
the broadcasting of voice and music, made possi- 
ble the extension of radio into the average home. 
On Oct, 17, 1919, the Radio Corporation of Amer- 
ica (RCA) was chartered with the prime purpose 
of building an American-owned international 
radio-telegraph communications system. Com- 
mercial overseas telegraphic communication was 
inaugurated the following year. The new indus- 
try progressed under such pioneers as Dr. Frank 
Conrad of Pittsburgh, who experimented with 
the use of short waves (high frequencies) for 
long-distance transmission, and whose station, 
KDKA, led the way in public broadcasting of 
such features as election returns, music, and 
sporting events. The first Presidential inaugura- 
tion to be broadcast was that of Calvin Coolidge 
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The Air Force's new tube is 1/90 the size of a stand- 
ard radio tube (left); it is also much smaller than the 
small-size electronic tube (right) 


on March 4, 1925, over WEAF and WJZ. 

While the sale of radio receiving sets was 
sufficient to stimulate the industry in its early 
years, another source of development was dem- 
onstrated in 1922 with the first commercially 
sponsored broadcast, Commercial advertising 
over the air necessarily involved competition for 
the ear of the listening public, and led to in- 
creasingly ambitious programs. The cost of these 
programs necessitated their extension beyond the 
range of any single broadcasting station. This was 
accomplished through the medium of network 
broadcasts. Begun experimentally in 1923, they 
quickly proved their value; in 1926 the National 
Broadcasting Co., America’s first commercial net- 
work, was established by RCA. A program orig- 
inating in one station is transmitted directly to 
other members of the same network (usually by 
means of high-fidelity telephone wires) and 
broadcast by each of the network stations to its 
own local audience. 

Direct radio-telephonic broadcasts over long 
distances have also been proved practical where 
wire connections are not available as, for exam- 
ple, most transoceanic communication, Short- 
wave signals (ie, high frequency, since wave 
length varies inversely with frequency) are gen- 
erally superior for transmission over great dis- 
tances because of atmospheric peculiarities. When 
frequencies, however, are increased into the ultra- 
high ranges, such as are required to obtain suffi- 
cient side-band widths for FM and television, a 
major part of the energy is dissipated beyond the 
atmosphere of the earth, and proper reception is 
possible only within the immediate area of trans- 
mission, known as the line-of-sight. Thus, some 
form of interconnecting network becomes in- 
creasingly important as the higher frequencies 
come into more common usc. j 

Along with the greater tonal fidelity stimu- 
lated by the use of frequency modulation and 
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the use of the higher-frequency spectrum, goes 
another advantage of importance to the radio- 
listening public. Radio signals are transmitted 
by means of a fixed carrier frequency assigned 
to every regularly licensed station. In addition 
to this carrier frequency, the amplitude-modu- 
lated broadcast occupies in the ether channel a 
side-band frequency of 10,000 to 20,000 cycles 
(10 to 20 kilocycles or ke.) upon which the audi- 
ble signal is impressed. For purposes of stand- 
ard AM broadcasting, however, the range of 
available frequencies is limited, roughly, between 
550 ke. and 1,600 ke. That is, the total broad- 
casting band covers only about 1,000,000 cycles 
(1 megacycle or me.). Without some sort of au- 
thoritative agreement, competitive broadcasters 
might operate on the same or similar wave 
lengths, so that listeners would hear two or 
more programs simultaneously. To avoid this 
condition, all governments have adopted the 
right to control radio channels. In the US. 
the Dept. of Commerce first assumed jurisdic- 
tion in the carly days of the industry; the 
Federal Radio Commission (later the Federal 
Communications Commission) was established 
in 1927 with power to license stations, fix wave 
lengths, hours of broadcast, etc, Numerous in- 
ternational agreements have been made on the 
subject, most noteworthy being the North Ameri- 
can Regional Broadcasting agreement of 1940 un- 
der which Canada, Mexico, Cuba, and the U.S. 
reallocated operating wave lengths of hundreds of 
stations to eliminate interference. This and other 
agreements serve as an international pattern for 
standardizing radio operations for the most eco- 
nomical and practical use of the limited radio 
spectrum, 

The advent of higher carrier frequencies offers 
some promise of climinating overlapping. In 
addition, line-of-sight transmission narrows the 
area within which stations may compete. Thus, 
two FM stations may usually operate on iden- 
tical frequencies at distances of about 200 m. 
from each other without noticeable interference, 
while AM stations would have to be separated 
by a much greater distance to obtain equal re- 
sults during daylight hours, and by many times 
that distance during the night when changes 
in atmospheric conditions increase the area of 
radiation. It is for this reason that many sta- 
tions are obliged to “sign-off” in the early evening 
while others continue through the night. 

To transmit a radio signal, a broadcasting 
station generates the desired waves, and radi- 
ates these into space by means of an antenna 
or aerial, Greatest efficiency of operation de- 
mands that the length of the antenna be a defi- 
nite fraction of the length of the radio wave. At 
the receiving end, the direction and length of the 
antenna affect the strength with which the signal 
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is received, Some electrical interference is always 
received with the desired signal, but by increas- 
ing signal strength, the antenna also increases 
the signal-to-noise ratio upon which proper re- 
ception depends, 

Since the time of Marconi, Progress in radio 
has been dependent to a remarkable extent upon 
the ability of science to explore the higher ranges 
of the frequency spectrum. Marconi's experiments, 
lacking the aid of the science of electronics (then 
in its infancy), were conducted only within 
the reaches of long-wave transmission. Continued 
research, however, has produced electronic os- 
cillators with frequencies up to several billion 
Cycles per second. It is within this vast arca 
that the future of radio lies, for if the entire 
radio spectrum could be fully opened to the uses 
of man, there might well be sufficient space to 
allow each individual his own personal wave 
length. The upper frequencies, moreover, have 
been found to be relatively freer from electrical 
interference, which partly accounts for the more 
appealing quality of frequency modulation. 

While World War 1 provided the impetus 
which launched the radio broadcasting industry 
in America, World War II had an even greater 
effect through the stimulation of technological 
Progress. When the manufacture of all domestic 
radio apparatus was stopped in April 1941, the 
skill and manpower which radio had created in 
the preceding quarter-century swung into the 
development of radio devices for military use, 
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producing new tubes and a host of new applica- 
tions. Authorities have estimated that the stepped. 
up pace of electronic research in the five years of 
war accelerated the progress of television by 15 
years. 

The urgency of war centered attention on new 
weapons, improved communications, and meth- 
ods for the more effective control of air traffic. 
Radar—radio detection and ranging—is a de- 
velopment typical of those that were greatly 
advanced by hostilities, Enemy and Allies alike 
used the system extensively and both sides intro- 
duced counter-measures, but it was generally 
agreed that the U.S. and Great Britain had car- 
ried refinements and effectiveness to a far higher 
degree than the German scientists. This was due 
to a considerable extent to the development of 
microwave tubes and equipment. 

Other devices which passed through the war 
years under a cloak of secrecy were loran and 
shoran (qq.v.). Loran—a long-range navigational 
aid—made it possible for planes and ships to 
determine their positions at any time of the 
day and under the worst weather conditions 
with an accuracy far exceeding that possible by 
the usual sextant. 

Shoran—connoting “short-range navigation” 
—proved to be the most accurate bombing de- 
vice developed during the war. Bombing squad- 
rons equipped with shoran proceeded with pin- 
point accuracy to destroy bridges and enemy 
fortifications even when the targets were com- 
pletely obscured. In peacetime, shoran has shown 
great promise as a highly accurate plotting and 
surveying instrument, of particular value in de- 
termining the exact position of off-shore oil 
drilling sites and in the precise mapping of 
topographical contours, 

In the electron tube field, advances ranged 
from a diminution in size to a tremendous 
increase in power output, both extremes play- 
ing important roles in war and to an even greater 
degree in a great many peactime applications, 

American engineers and scientists succeeded 
in reducing the physical dimensions of tubes 
to a point where a complete five-tube trans- 
mitter and receiver could be enclosed in the 
head of a shell. Out of this advance came the 
proximity fuze (see Missile). These same minia- 
ture tubes are expected to result in smaller radio 
receivers and radio phonographs, and in a further 
dwarfing of hearing aids. 

Hundreds of larger tubes were designed and 
produced for the military services, but the mag- 
netron, an original British conception, is gen- 
erally considered to have been the outstanding 
tube invention of the war. Previous to the in- 
troduction of the magnetron, the generation 
of high power at high frequencies had been 
one of the principal obstacles in the develop- 
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ment of an efficient radar system. Not only did 
the magnetron operate on the ultrahigh fre- 
quencies but its design permitted the genera- 
tion of thousands of watts of power in brief 
pulses. 

Many forms of guided missiles, pilotless planes 
and robot ships depended for their effectiveness 
on television principles, Television made it possi- 
ble to conduct dangerous experiments and ob- 
serve critical processes by remote control, egu in 
the fabrication of the atomic bomb, Similar sys 
tems, revised for peacetime uses, are expected to 
be adopted by industrial plants to maintain 
a constant watch on delicate operations that 
could not be observed safely by the human eye. 
For the many devices discussed here, see also 
individual articles. See also color plate, Means of 
Communication II, in Volume II. 

Radioactivity (r'di-óàk-tiv/i-4), radiation 
resulting from rearrangements of the particles 
within the nucleus of an atom (4.r.). Natural 
radioactivity was discovered by A.H. Becquerel 
(q.v.) in 1896, who found that uranium and 
its salts would blacken photographic Inm 
and also make silhouettes on them ob- 
jects, such as those of lead, relatively impervious 
to X-rays. These new rays were at first called 
Becquerel rays. Marie Curie (q.#.) then isolated 
from a uranium ore (pitchblende) two new 
radioactive elements, polonium and radium. Later 
studies of Becquerel rays in electric and magnetic 
fields revealed that they are not undulatory dis- 
turbances like light or X-rays but have three com- 
ponents, two of which are y 
particles traveling at high speeds—(1) ampartice 
(alpha-particles) with positive boris identi- 
cal with helium-ons; (2) -particles (beta par- 
ticles), formerly called cathode rays, now identi- 
fied as negative electrons. The third component 
carries no charge, but is a form of electromag: 
netic radiation or y.rays (gemma rays), similar 
to X-rays, but of shorter wave-length and greater 
energy. The radioactivity from the natural radio- 
active elements—uranium, thorium, polonium, 
radium, and actini ts from a condition 
of unbalanced mass and charge within the atomic 
nucleus, which seeks to stabilize itself. Radio- 
active change also releases heat and radioactive 


gases. 
The particles ejected from natural radioactive 
elements follow a definite di ew paa, 


ducing chains or families of ya 
finally a stable, non-radiating isotope (49. 
reached; egu ees ME xn v 
two different isotopes process, some- 
times called "decay" or “disintegration,” is nM 
erly called intra-nuclear rearrangement, and t 
resulting chains are called a radioactive yp 
rather than “decay-chains.” The time required 

a nuclear change to result in an isotope is a physi- 
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cal consant for ; but the 
physical used to radio- 
active is the ia, the re 
quired radioisotope to lose half of its ac 


a 
tivity. In 1934, Irène and Frédéric 
(as) produced 
barding nuclei with unusual 
penetrating radiation, the neutron (q.».), was 
then discovered and made available for bombard- 
ee that by bombarding 


ments was achieved, 
More sensitive apparatuses were then created 


to measure radiation (eg, the counter), 
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A radio compass, designed to operate in conjunction 
with the receiving set of a marine radio telephone, 
enables yachts and other small craft to determine 
bearings and position at sea. It operates on a fre- 
quency range from 230 to 350 kilocycles and is used 
to pick up signals from marine radio beacons main- 
tained by the U.S. Lighthouse Service. The shielded 
loop antenna for picking up the signals is mounted 
on top of the instrument. Tuning and volume controls 
are on the front panel 
CC ——— ——— 
by the application of the ship's course as ob- 
tained from the magnetic compass. This radio- 
compass unit operates on storage batteries of 
6 or 12 volts also used to operate the ship’s 
radio-telephone. Volume and tuning controls for 
the radio compass unit are mounted upon the 
panel. The radio compass covers a range of fre- 
quencies from 230 to 350 kilocycles. 
Radiograph (rZ'dió-gráf), also known as 
Roentgenogram, Laue pattern, skiagraph, radio- 
gram, or scotograph, a photograph made with 
X-rays. The roentgenogram takes its name from 
W.K. Roentgen (q.v.), discoverer of X-rays, 
and is of two types: the exograph, taken with 
X-rays, and the gammagraph, taken with gamma 
rays. A Laue pattern takes its name from Max 
von Laue (4.5), and is a photograph of the 
pattern made by X-rays which are diffracted by 
being passed through a crystal. A skiagraph is any 
photograph made by X-rays. Radiogram is a 
variation of the word radiograph. A scotograph 
is a photograph of the human body taken by 
X-rays. Any of the above terms are interchange- 
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able, except Laue pattern and scotograph, which 
refer to specific types of X-ray photograph. 
Radiological Warfare (ra-di-6-l6j'i-kal 
wer’ fdr), a term for the potential use of radio- 
active materials in warfare to force military or 
civilian evacuation of cities or critical areas. See 
also Atomic Energy; Germ Warfare. 
Radiometer (ra-di-om’é+tér), an instrument 
which translates light into mechanical move- 
ment. Fundamentally it consists of four wings 
or vanes attached to a spindle, the whole mounted 
in a glass globe from which the air has been 
partially removed. One side of each vane is 
painted with lampblack so that it absorbs the 
light rays which fall on it. The opposite side 
of each vane is highly polished so that it reflects 
the light waves which fall on it. When the 
radiometer is exposed to light, the vanes rotate 
on the spindle. This motion is the result of 
light-absorption and light-reflection on the oppo- 
site sides of the vanes, The black side absorbs 
the light rays and so becomes heated. The pol- 
ished side reflects the light and so remains cool. 
When the air molecules remaining in the par- 
tially evacuated globe touch the warmed sur- 
face of the vane, their velocity is increased and 
they rebound from this surface with greater 
energy than do the air molecules on the oppo- 
site side of the vane where it is cool. This 
stronger push of the air molecules rebounding 
from the black sides of the vanes causes rota- 
tion toward the polished sides of the vanes. 
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A standard 220 KW radiography unit, one of several 
types of equipment used for the investigation of X-ray 
properties 


Courtesy Westinahouse Photo 
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The name radiometer also designates appa- 
ratus for measuring the radiation of electromag- 
netic waves, Such apparatus may include that 
similar to the bolometer (q.v.), or the thermo- 
couple (4.v.) by which the heat radiation from 
stars can be measured; or apparatus incorporating 
the photoelectric cell for radiation measurements, 
In measuring X-ray radiations, the photoelectric 
cell is enclosed in a fluorescent-treated screen, 
which is in turn wrapped in a black paper cover. 
The black coating keeps ordinary light from 
the cell, but X-rays penetrate to the screen, which 
fluoresces. The photoelectric cell measures the 
intensity of the fluorescence, and thus the radia- 
tion power of the X-rays. 

Radiophotography — (rad ió-fó-tóg'rà-[y), 
the process of transmitting pictures by radio. The 
apparatus for sending and receiving such pic- 
tures consists of a scanning machine, a record- 
ing machine, and intermediate radio signals. The 
scanning machine bears a rotating cylinder or 
drum on which the picture to be sent is mounted. 
A tiny beam of light is projected on the picture, 
and while the drum rotates, the beam moves 
slowly until every part of the picture has been 
covered by the finger of light. The light re- 
flected from the picture during this scanning is 
registered on a photoelectric cell, which changes 
light values into electric currents. Since black, 
white, gray, each reflect different amounts of 
light, the current from the photoelectric cell 
will vary in intensity. These currents from the 
cell are amplified and sent out by short-wave 
radio to the receiving station, There the record- 
ing machine, bearing a photographic film on a 
rotating cylinder, has been synchronized with 
the revolutions of the scanning machine. The 
incoming short-wave radio signals, by means 
of a galvanometer, are made to affect a light 
beam to give it corresponding intensity. The 
light beam is directed against the revolving 
drum of the recorder and the film registers the 
picture while it is being transmitted. The film 
is then developed in the usual manner. 

For Wire Photos sec Associated Press; Photo- 
telegraphy. 1 

Radiotherapy (ra-di-6.thér’é-pi).See Radium. 

Radish (rad th), a fleshy plant grown ex- 
tensively as a garden vegetable. It is thought to 
be native to India, where it was cultivated in an- 
cient times, and was brought from that country 
to Europe and America. The radish is planted for 
its root, which is eaten as a salad or relish when 
young. Gardeners usually sow the seed at various 
times in the same year, thus insuring tender plants 
at different periods. 4 

Radium (rZ/di-iém), a radioactive metal dis- 
covered in 1898 by Professor Curie and his wife, 
Madame Curie, of France. It is obtained from 
pitchblende, a mineral consisting largely of oxides 


of uranium, but is difficult to procure in a pure 
state. It continually emits radiations of light and 
heat without combustion or an apparent loss of 
bulk or energy, but changes rapidly by oxida- 
tion. All of its properties are learned through its 
compounds, which are similar to those of barium 
in color and solubility. By its radioactivity it affects 
photographic plates through various opaque sub- 
stances, discharges electrified bodies, and causes 
remarkable changes in living matter. The activity 
of this metal is measured by delicate electrical 
devices, which are far more sensitive than the 
spectroscope, Radium salts emit both heat and 
light and this property increases with the purity. 
The rays of radium reduce silver salts, transform 
white into red phosphorus, color glass and paper, 
and cause a sensation of light when brought near 
the closed eyes, Substances placed near radium 
salts become radioactive, The rays of radium 
cause serious burns when placed near the skin, not 
at once, but after a consi time, which are 
difficult to heal, Similar burns appear to be caused 
by exposure to radioactive emanations from the 
atomic bomb. 

Radium is employed in medicine for therapeu- 
tic purposes and to some extent for diagnostic 
uses. The best results have been obtained up to 
the present time in applications to such diseases 
as tuberculosis and in treating epithelial cancer, 
Chloride of barium is used to dilute the sulphide 
of radium, and in this form it is placed in a small 
rubber bag or disk which is fastened upon ia 
affected part for whatever time the physician 
thinks it is necessary to produce the desired re- 
sults, Another method is to place the salt of 
radium in a small cylinder, the open end of which 
is held near or directly against the affected part. 

See also Radioactivity; Uranium. 

Radius (ni’di-is), any line joining the center 
of a circle with a point on the circumference or 
any line joining the center of a — a 
point on its surface. All radii of a circle or 
equal circles and of a sphere or equal spheres are 
equal, The radius of a circle is equal to C/r, 
where C is the circumference and w is approxi- 
mately 3.1416. Any curve in a plane or in space 
has a radius of curvature which is equal to the 
radius of the circle tangent to the curve at the 

int of tangency. 

Ka ndm, the external bone of the two bones 
of the forearm is called the radius. 1 

Radon (rid'ón), in physics. See Uranium. 

Rae (ri), jonx, Arctic explorer, born in the 
Orkney Islands, off Scotland, in 1813; died in 
London, England, July 21, 1893. In 1846 he made 
a journey to Repulse Bay and joined the expedi- 
tion under Sir John Richardson that went in 
search of Franklin in 1848. Five years later he 
proved by an accurate survey that King William's 
Land is an island and discovered many relics of 
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Franklin's party. The British government awarded 
him $50,000 for these services. Rae published in- 
teresting reports on the Eskimos and his Arctic 


expeditions. 

Raeburn (ri/barn), sm menny, portrait 
painter, born in Stockbridge, Scotland, in 1756; 
died in 1823. He went to Italy at the age of 29, 
where he studied the works of the Italian masters, 
Returning, he settled in Edinburgh (1787). He 
was elected to the presidency of the Society of 
Artists in 1812, and was called to join the Royal 
Acad. three years later; he was knighted in 1822. 

His portraits of such personages as Sir Walter 
Scott, James Boswell, and Dugald Stewart hang 
in many international galleries. 

Raemaekers (rimá-keri), Louis, cartoonist, 
artist, born in Roermond, The Netherlands, April 
6, 1869; died in Scheveningen, July 26, 1956. He 
was best known for his anti-German political car- 
toons executed during World War I and World 
War JI for the Amsterdam Telegraaf. His work 
also included landscape paintings, portraits, and 
graphic art. Among book collections of his car- 
toons were "Devant l'Histoire" (1918) and “Car- 
toon History of the War" (1919). The collection 
"Raemaekers and the War" was brought out in 
many popular editions, in 18 different languages. 
Raemackers came to the U.S. in 1940, returning to 
The Netherlands after World War II. 

Raff (rif), jostru Joachim, composer, born 
near Zurich, Switzerland, May 27, 1822; died June 
25, 1882. Hc was born of German parents, studied 
at Schwyz, and formed the acquaintance of Men- 
delssohn and Liszt, who inspired the young mu- 
sician by warm commendations. In 1850 he set- 
tled at Weimar to draw inspiration from Liszt, 
and there wrote many of his best-known works. 
He married Doris Gemast, an actress, in 1859, and 
in 1877 became director of the Conservatoire at 
Frankfort, a position he held until his death. 
Raff belonged to the Wagner school of musicians. 


in making clothing. 

Rafflesia (rij-A“zhid), a genus of plants 
native to the East Indies and the Philippines. Ten 
species have been described, all of which are 
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Raglan (rig//gn), Firzxoy james HENRY 
SOMERSET, LORD, field marshal, born Sept. 30, 1788; 
died June 28, 1855. He was the youngest son of 
the fifth Duke of Beaufort, entered the army in 
1804, and served on the staff of the Duke of Wel- 
lington in the Peninsular War. He was made com- 
mander of the English forces at the beginning 
of the Crimean War, in 1854, becoming field 
marshal for services in the Battle of Inkerman, 
His death resulted shortly after from dysentery, 

Ragnarök (rág.ná-rók'), the name applied 
in Scandinavian mythology to the time when the 
world is to be dissolved, when the gods will come 
into mortal conflict with the spirits of evil. The 
Scandinavians believed that depravity and strife 
will herald the approach of this great event, when 
piercing winds will prevent the coming of sum- 
mer. Then the ferocious wolf will be freed from 
its chains and the Midgard serpent will gain land, 
while the heavens will be rent in twain and the 
earth will become denuded of its vegetation. Odin, 
Vidar, and Thor are to be destroyed, and the 
earth is to be wrapped in fire and sunk beneath 
the sea. After Ragnarók has passed away, a new 
earth and a new heaven are to take the place of 
the old. It is to be the golden age of good and hap- 
piness, when the triumphant gods shall establish 
peace and good will among men forever. 

Ragstone (rig’ston), a rough, impure lime- 
stone rock, which breaks into raglike fragments. 
It is useful for whetstones to sharpen steel instru- 
ments. The name is generally applied to hard, ir- 
regular rock overlying better grades of building 
materials, but which is used for building purposes. 

Ragusa (rájóozá), a maritime town of 
Europe, in the southern part of Dalmatia, about 
40 m. Nw. of Cattaro. In 1918 its name was off- 
cially changed to Dubrovnik. It was formerly an 
independent republic, but now possesses little of 
its former ity. The manufactures include 
clothing, oil, silk, leather, tobacco, soap, and uten- 
sils. Ragusa was founded about 656 by refugees 
from a city of the same name in Sicily, and in 
the time of the Byzantine Empire had a flourish- 
ing trade and important educational and manu- 
facturing institutions. It became subject to Venice 
in the 13th century, but at the beginning of the 
Y6th century it became a free city, which was 
finally overthrown by Napoleon in 1805. The 
town became a part of Austria in 1814 and of 
Euh in 1918. It was seized by Italy in 1941 

recaptured by the Allied armies early in 1945. 
Population, ca, 19,000. 

Ragusa, an ancient city of Sicily, 30 m. s.w. 
of Syracuse, 15 m. from the Mediterranean. It is 
situated on the Ragusa River and occupies a site 
in the midst of a productive agricultural and 
stock-raising region. Among the manufactures are 
and utensils. In its vicinity are a number of an- 
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cient tombs and the city is surrounded by a sub- 
stantial wall, Population, cu. 30,000. k 
Ragweed (rig’wéd), an annual plant found 
in the Temperate Zone of Europe and North 
America, It is so named from the ragged appear- 
ance of its leaves, Some species are locally called 
hogweed, since they are eaten by swine. The 
flowers appear in clusters, usually golden-yellow 
in color, This plant thrives in a wide variety 
of soils and grows profusely in uncultivated 
ground such as pastures and highway borders. 
Its pollen is a major irritant in asthma and hay- 
fever, and for this reason campaigns are fre- 
quently arranged for its local destruction. 
Rahway (rg'wå), a city in Union County, 
N.J., on the Rahway River, 16 m. sw. of New 
York City. It is on the Pennsylvania R.R. The 
manufactures include cereals, drugs, chemicals, 
clothing, utensils, machinery, and books, Popu- 


distributed and include more than 199 species. 
Among the familiar birds of this group are the 
rails proper, the water hens, the cots, and the 
crakes. The water rail of Europe and the Virginia 
rail of North America are similar and form 
representative types. They a "a 


and powerful legs, an olivebrown or à 
color, and are about 11 in. in length. These 
cies are highly esteemed for 
ginia rail is a bird of passage. It feeds on 
mollusks, and soft vegetable substances 
abundant in many parts of North 
very shy ip its habits and, when 
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bill is 3 in. long, and the weight is nearly 
The mangrove hen is native to tbe West 
where it is found along the 
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Courtesy Association of American Railroads, dx 


THE "ROCKET," 1829 


eee 
Courtesy Southern Railway 
THE “BEST FRIEND,” ABOUT 1830 


Courtesy Union Pacific Railroad 
THE “GENERAL SHERMAN,” 1865 


this class was completed in 1801-02, However, 
England claims that honor for Richard Trevithick 
(q.v.), who, about the same time, 1804, con- 
structed an engine to draw wagons on rails. Oliver 
Evans built (1805) the first steam-propelled ve- 
hicle made in America that moved successfully 
on land. 

Castiron rails were first used in England in 
1738, but the first important use of such rails took 
place on the Coalbrookdale Railway in 1767. 
They were made in lengths of 5 ft. and a cast- 
iron flange was added later to aid in keeping the 
wheels on the track. "T"-rails came into use in 
1831. The first steel rails were rolled in 1865. 

For many years engineers entertained the mis- 
taken notion that locomotives could not do their 
work successfully without having spur wheels, 
and mechanical engineers designed their en- 
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gines and tracks with this in view, but a coal op- 
erator of England, in 1813, successfully demon- 
strated that smooth wheels run more easily and. 
successfully on smooth rails. This having been 
satisfactorily established, nothing more was 
needed than to provide a machine that would 
possess the desired amount of speed. In 1814 
George Stephenson made a practical success in 
building a locomotive for railroad use. It was 
built with money advanced by Lord Ravens- 
worth and ran 4 m. an hour. His later model, 
the "Rocket" (1829), was a complete success, run- 
ning 30 m. an hour without load in the famous 
Rainhill Trials. The first railway opened in Eng- 
land was that from Stockton to Darlington, in 
1825, and the second was built from Liverpool to 
Manchester in 1830. 

United States. The first railroad constructed 
in North America was completed in 1826 and ex- 
tended from a granite quarry at Quincy, Mass., 
to the nearest tidewater, about 3 m. It was com- 
pleted the following year and extended to Milton, 
Mass. The second railroad extended from mines 
near Mauch Chunk, Pa., to the Lehigh River and 
was completed in 1827. The New York Central 
(Mohawk & Hudson) was chartered in 1826, 
the Baltimore & Ohio in 1827, and the Bos- 
ton & Albany (Boston & Worcester; Western 
Railroad of Mass) in 1831 and 1833. The 
Baltimore & Ohio R.R. (horse-drawn) was the 
first in the U.S. to serve as a public carrier of 
passengers as well as freight. By May 24, 1830, 
it had opened for r3 m. of regular service be- 
tween Baltimore and Ellicott's Mills, Md. How- 
ever, the first steam locomotive train in the U.S. 
ran out of Charleston, S.C, in December 
1830. In 1830 only 23 m. of railroads were 
completed and in operation in the U.S. Some en- 
gines used were of the Stephenson make and 
were imported from England. The first Ameri- 
can-built locomotive actually to be operated on 
à common-carrier railroad in the U.S. was the 
"Tom Thumb," built in 1829 by Peter Cooper 
(4.v.) for the Baltimore & Ohio R.R. 

The decades following were ones of experimen- 
tation in railway transportation. The great tech- 
nical developments and outgrowths of railway 
history in the roth century, abounding in hopes 
and ideals, the seemingly insurmountable ob- 
stacles, courageous planning, helpful Federal land 
rants, tremendous fortunes, engineering feats, 
and research, make a fascinating panorama. The 
nation’s rail service proved itself of immeasur- 
able value in both World Wars. 

The U.S. has a larger railroad mileage than 
any other country in the world. In fact, the rail- 
Way system of the U.S. includes almost one-third 
of the world’s total railway mileage. In the U.S, 
railroads carry about 43 per cent cf the nation’s 
commercial freight traffic, 26 per cent of its com- 
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mercial intercity passengers, and more than 75 
per cent of the U.S. mails. Making up the huge 
but closely knit network of American railways 
are more than 600 separate operating companies, 
ranging from those of only a few miles to systems 
of thousands of miles in extent, owning immense 
fleets of locomotives and cars, Standardized equip- 
ment and smooth cooperation permit these many 
divisions to work as a unit, thus making it easy 
for a shipper or passenger to transfer from one 
line to another with a minimum of effort or 
delay. 

Altogether, the railroads of the U.S. embrace 
ca. 219,000 m. of road (as contrasted with 2,808 
m, in 1840) and some 352,000 m, of all tracks. 
Rail communications reach into every part of the 
country and connect at many border points with 
the railroads of Canada and Mexico. 

At the beginning of 1961 there were in opera- 
tion on the railroads of the U.S. about 31,178 
steam, electric, diesel-electric, and turbine loco- 
motives, 28,400 railway-owned and Pullman 
passenger-train cars of different types, 1,709; 
550 railway-owned freight-train cars (including 
19,150 caboose cars), and 275,100 privately owned 
freight-carrying cars of various types. 

In 1961 the railroads performed 20,287,000,000 
passenger-miles of service at an average revenue 
of 3.078 cents per passenger-mile, The greatest 
source of revenue was freight. In 1961 they per- 
formed 563,304,000,000 ton-miles of service at 
an average revenue of 1,374 cents. 

Ownership in the American railroads rests in 
nearly a million stockholders, individuals, trust 
funds, and fiduciary institutions distributed 
throughout the U.S. Railway bonds, representing 
one of the nation's important fields of investment, 
are widely owned by life insurance companies, 
savings banks, colleges, hospitals, and other insti- 
tutions. 

Construction. The first work in railroad build- 
ing is to make a survey of the projected route be- 
tween two places for the purpose of ascertaining 
the most practicable line, and for setting grade 
stakes to indicate the amount of cuts and eleva- 
tions to be made. It is aimed to make the line as 
nearly level and straight as possible, since both 
are important factors in facilitating speed and 
promoting traffic without needless expense. To 
do this it is generally desirable to follow the val- 
leys of streams wherever practicable, though. in 
many sections it is necessary to penetrate hilly 
and mountainous regions. In an undulating coun- 
try railroad builders aim to have the cuts supply 
the necessary amount of earth to build the em- 
bankments required in carrying the grade over 
depressions. Tunnels arc cut only through the 
higher hills and mountains. Traversing a water- 
course involves construction of an opening or 
culvert) or, for larger water-crossings, bridges or 


THE FIRST TRANSCONTINENTAL RAILROAD 

‘The East met the West when the Central Pacific and 
Union Pacific R.R.'s were finally joined by the golden 
spike oe ceremonies at Promontory, Utah, on May 
10, 1869 


trestlework. In many regions where snowstorms 
or snowslides prevail it is necessary to protect the 
portions of railroad tracks passing through cuts 
by snow fences and snow.sheds. 

After the grading and roadbed are completed, 
the ties, or sleepers, which carry the rails are 
placed across the grade at varying distances, cen- 
ter to center, On a typical railroad the center to 
center spacing of ties is as follows: principal main 
track, 19% in.; other main tracks and running 
side tracks, 21% to 22% in.; yard and storage 
tracks, private and commercial sidings, 23⁄4 to 
25% 'in.; and bridge ties, 14 in. The length and 
weight of rails and the size of the ties are impor- 
tant factors in the spacing. The wood commonly 
used for that purpose includes white oak, yellow 
pine, chestnut, and hemlock. Afterward the road- 
bed is treated with a process called ballasting, 
which consists of embedding the ties in a layer 
of sand, gravel, or crushed stone. Modern rails 
are made of steel. They are spiked at a certain 
distance or width from cach other, called the 
gauge. Three different gauges, known as narrow, 
standard, and broad, are in general use through- 
out the world. However, the railroads are chiefly 
of the standard gauge, which is 4 ft. 84 in. 
(1.435 meters) wide, and the rails (about 39 ft. 
long) are made principally of the T-shape, $80 
called from its resembling the form of the T 
turned upside down, One pair of parallel rails 
constitutes a single track of railway, two pairs, 
a double track; and with each system are a 
number of side tracks connected with the main 
line by switches. 

Equipment. The cost of building railroad lines 
is only a portion of the general expense to 
considered in construction and operation, since 
depots, freight offices, telegraph lines, and roll- 
ing stock are all important items to be added in 
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estimating the general cost. Cars for the trans- 
portation of freight are variously constructed and 
include those designed particularly for way 
freight, grain, coal, oil, fruit, and other perish- 
able commodities. The express and postal busi- 
ness is largely in connection with passenger trains, 
though on some lines express and postal services 
are carried on trains designed especially for those 
purposes. 

The Baltimore & Ohio R.R. issued the first 
time-table for passenger trains in the U.S. in 
1830. Sleeping cars were made as early as 1836, 
dining cars came into use in 1863, and George 
M. Pullman patented the vestibule car in 1887. 
Eventually the Pullman Co. supplied special Pull- 
man sleepers and parlor cars to all railroads. Offer- 
ing greater facilities and comfort than the regu- 
lar coach cars, Pullman-car reservations require 
an additional fee from the passenger. In addition 
to improvements in physical property (installation 
of heavier rails, stronger bridges, better signals, 
electrification, etc.), modern passenger trains, in- 
cluding many streamliners, have made advances 
in safety, comfort and beauty; improved seating 
comfort, better lighting, ventilation, air condition- 
ing, etc., have enabled the railroads to attract a 
large passenger traffic in spite of the competition 
of automobiles, trucks, buses, and airplanes. 

Railroad locomotives are of three principal 
types—steam, electric, and diesel. The steam 
locomotive burns coal or oil to make steam, 
which actuates pistons connected with the driv- 
ing wheels, -The electric locomotive takes power 
from an outside source, such as overhead wires 
or a “third rail.” In the diesel locomotive, liquid 
fuel injected into cylinders containing air under 
pressure is exploded by the heat of the air; the 
explosions drive pistons connected to electric 
generators, which in turn provide power for 
motors geared to the driving wheels. A fourth 
type of locomotive, in limited use on one U.S. 
railroad, is the gas-turbine electric. This is a loco- 
motive in which high-pressure combustion gas 
directed against blades set in a rotating wheel 
produces power which is converted into elec- 
tricity. Still another type is the diesel-hydraulic 
locomotive, which uses hydraulic power transmis- 
sion in place of electric motors. Already proved 
effective in Europe, the lastnamed locomotive 
has been tested to determine its suitability for 
handling the heavier trains operated in the U.S. 
See also Electric Railway; Steam Engine; Steam 
Turbine; Turbine. 

The first locomotive actually to perform heavy 
haulage was constructed by Richard Trevithick 
(gw.), in 1803. The “Rocket” (1829) of George 
Stephenson (4.v.) is the ancestor of the modern 
steam railroad locomotive. The first locomotive 
operated in the Western Hemisphere, the “Stour- 
bridge Lion,” made one trip, on Aug. 8, 1829, but 


Courtesy Union Pacific Railroad. 
AN EARLY PULLMAN DINING CAR OF THE 1870's 


was too heavy for the track structure. The first 
locomotive built in the U.S. was Peter Cooper's 
“Tom Thumb” (1829-30). Rudolf Diesel patented 
in 1892 the basic principle of the present diesel 
locomotive. The first diesel locomotive of the 
modern type was used in New Jersey in 1925. 
The electric locomotive was first used on 2 
standard-gauge railroad in the U.S. in 1885, in 
New York. 

Diesel locomotives in 1961 performed 95 per 
cent of passenger service, 98 per cent of freight 
service, and more than 99 per cent of switching 
service in the U.S., consuming approximately 
3,500,000,000 gallons of diesel fuel oil. Electric 
locomotives are second to diesels in the US, 
but they still predominate elsewhere. Steam loco- 
motives haul the smallest amount of traffic on 
U.S. railroads but are extensively used on Euro- 
pean lines. 

Diesel locomotive units range from 600 to 
2,400 horsepower per unit and may consist of one 
or more units. Most U.S. railroads now operate 
entirely with diesels. The diesel locomotive can 
run longer without servicing than the steam 
locomotive. It also has relatively higher horse- 
power output at low speeds; it is thus less de- 
pendent on speed for its horsepower output 
than is the steam locomotive and can start heavy 
trains more easily and smoothly. 

Locomotives operate in three kinds of serv- 
ice, namely, freight, passenger, and switching. 
Dual-purpose diesel locomotives can be used for 
both road and switching service; this more in- 
tensive use reduces the number of locomotives 
needed as compared with steam operation. The 
diesel locomotive also has much greater efficiency 
in converting fuel into pulling power. While the 
steam locomotive can convert only about 6 per 
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cent of the energy of its fuel into pulling power, 
the diesel converts approximately 25 per cent, so 
that although its fuel is more expensive than coal, 
it offers net savings in locomotive operation. 
Evecrric AND OTHER Ramways. After about 
1890, heavy investments were made in railways 
powered by electricity, for urban, suburban, and 
interurban transit; but after about 1920, with the 
vast growth of motor transport in the U.S., their 
mileage tended to show a steady decline. (See 
Electric Railway; Street Railway; Trolley Car.) 
Only two major railways in the U.S. use “outside- 
source” electric power over long distances, the 
Pennsylvartia and the Chicago, Milwaukee, St. 
Paul & Pacific, Late in the 19th century the need 
for rapid transit produced the elevated railway 
(q.v.), supported on steel trestlework above the 
streets, and built extensively in New York, Chi- 
cago, Boston, Berlin, Paris, and other cities. Be- 
cause of their noise and unsightliness, which de- 
pressed real-estate values, many of these lines 
have been supplanted by the electric under- 
ground railway, or subway (q.v.). Subways are 
important transit facilities in New York, Chicago, 
Paris, Moscow, London, and other cities. 
Ramroaps or THE Wortp. In some countries, 
many commercial centers are so located that they 
may be readily served by river, canal, and coast- 
wise navigation, thus requiring smaller railroad 
mileages than might seem adequate for their 
population and industries. Railroads are a major. 
factor in the development of natural resources, 
especially in regions far from water transport or 
in areas of poor highway development. Countries 
having more than 10,000 m. of railroads are: 


COUNTRIES MILEAGE COUNTRIES MILEAGE 
U.S. (incl. China (incl. Man- 
Alaska) ... 2183936 churia) .... 19,500 
USSR. ...”.. 20467 Great Britain 18,771 
Canada ,..... 439870 Poland ...... 16,711 
India ^. 35213 Mexico ...... 145577 
Australasia 29,182 South Africa . 13,504 
Argentina 27,80 Japan 2s. 12,678 
France . 24,145 Spain . 11,066 
Brazil wa 23,353 Italy |... 10,190 
W. Germany . 22,738 E. Germany .. 10,028 


The world's total railroad mileage is about 
775,000 m. In the U.S, five railroads operate 
more than 10,000 m. of railroad: the Atchison, 
Topeka and Santa Fe Ry. leads, with 12,980 m.; 
the Southern Pacific Lines follow, with 12,017 
m.; then the Chicago and North Western Ry, 
with 10,642 m.; the Chicago, Milwaukee, St. Paul 
and Pacific R.R., with 10,557 m.; and the New 
York Central R.R., with 10,086 m. Two other 
railroads operate nearly 10,000 m,: the Pennsyl- 
vania R.R., with 9,834 m.; and the Union Pacific 
R.R., with 9,705 m. 

Rain (ran), the condensed vapor of the atmos- 
phere falling to the earth in drops large enough 


Courtesy New York Central Railroad 
"EMPIRE STATE EXPRESS," 1893 
Locomotive #999 hauled the train at 112.5 m.p.h. 
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Missouri Pacifte Railroad Co. 
PLANETARIUM DOME COACH ; 
Something new in comfort is the planetarium dome 
coach, which seats 46 in fully-reclining seats in the 
forward and rear first-level sections, and 24 in the 
dome. Spacious lounge rooms are located on the de- 
pressed floor level under the dome. The glass in the 
dome is heat-retarding and glare resistant. The dome 
is air conditioned by ducts in the ceiling 
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to obtain sensible velocity. It differs from mist 
in that the latter falls in very small drops or 
particles, and from fog, which is composed of 
particles so fine as to be not only individually 
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indistinguishable, but to float or be suspended in 
the air. A large amount of water vapor is always 
present in the air, but warm air is capable of 
holding a much larger quantity than cold air. 
The vapor suspended in the atmosphere is de- 
rived by evaporation of water from the surface 
of the earth, by far the largest part being taken 
up from the ocean, though there is a considerable 
evaporation from the land and interior bodies of 
water. The quantity of moisture that the atmos- 
phere may hold depends upon the temperature, 
and, when it contains all that it is capable of 
holding it is said to be saturated, or at its dew 
point. 

To produce rain, it is necessary that the tem- 
perature of a large mass of air be reduced con- 
siderably below its dew point. This condition 
may be brought about by a change of latitude, 
that is, a warm moisture-laden wind may blow 
into a cold region; or by a change of altitude re- 
sulting from an ascending current of air carry- 
ing the moisture of the lower strata into the 
upper regions, It is mainly in the latter manner 
that the rains of the tropical regions are caused, 
but the effect is similar in mountainous districts 
when a moist wind reaches a mountain range 
and is forced to ascend the slopes. When air 
moves from a lower to a higher latitude, rain 
does not usually appear. However, if the air mass 
also ascends, precipitation may take place. Rain 
is also caused by the mingling of masses of cold 
and warm clouds, though the precipitation from 
this cause is never considerable, since the colder 
air becomes warmed by the mixing, and thus 
acquires greater capacity for holding moisture. 

As raindrops fall through the cloud they be- 
come larger as other drops unite with them, and 
thus their size depends upon the density of the 
cloud. Generally they are larger in the daytime 
than at night and are larger in the tropics than 
in the polar regions. The air is purified by rain 
falling through it, and by the mixture of the 
upper and lower strata of air resulting from its 
passage through the strata. Rain has a wholesome 
effect upon the earth, since offensive gases are 
washed from the surface by water flowing over it 
or passing into the soil. Fresh rain water contains 
a small quantity of ammonia and carbonic acid, 
on account of which it has a more wholesome 
effect upon plants than that derived from wells 
and springs. A great variety of circumstances af- 
fects the quantity of rainfall in different localities. 
Examples are nearness to the sea, exposure to pre- 
vailing winds, latitude, altitude, and the presence 
of mountain ranges. Rainfall is affected by the 
presence of vegetation, since an abundance of 
vegetable forms tends to aid condensation by 
keeping the soil cool, while a desert region be- 
comes highly heated and directly counteracts con- 
densation. More rain falls in the tropics than in 


the temperate regions, and more descends in the 
temperate than in the polar regions. This is due 
to a decrease in the quantity of heat and evapora- 
tion with moderate regularity from the Equator 
toward the Poles. 

The distribution of rain determines in a large 
measure the industries of the people, since with- 
out moisture any region is a mere desert and the 
subsistence of animal and vegetable life is either 
entirely impossible or greatly limited. The supply 
of rain in the vast interior of North America 
depends chiefly upon the winds blowing from 
the Gulf of Mexico. These winds are influenced 
in a measure by the elevated ranges of the Sierra 
Madre Mts., in Central America and Mexico, and 
thus are directed to spread themselves over the 
great basin of the Mississippi River. The move- 
ment of these winds may be traced from the equa- 
torial regions to the vicinity of the peninsula of 
Yucatan, and as they proceed toward the north 
and west they appear to be elevated by a counter- 
current of colder winds near the surface. In mov- 
ing from the lower to the higher latitudes they 
gradually give off their store of moisture. The 
quantity required in the upper part of the valley 
is perceptibly less than in the southern part, since 
the temperature is noticeably lower; thus the val- 
ley is adequately watered from the Gulf of Mexico 
to the regions extending far into Canada, Some 
of the moisture received by the Mid-Western 
States is carried over the Rocky Mts. from the Pa- 
cific Ocean by winds. The Atlantic coast plain and 
the western slope of the Pacific derive an abun- 
dance of moisture from the respective oceans, but 
there is considerable shortage of rainfall in the 
Pacific highlands and the slopes of the Rocky Mts. 

Among the vast arid regions of the earth are 
the Sahara and Kalahari Deserts of Africa; the 
Arabian, Tarim, and Gobi Deserts of Asia; the 
coast of Peru; and the great interior of Australia. 
On the other hand, there are regions where rain 
falls almost daily or periodically with great ex- 
cess, such as Patagonia, the lake regions of Africa, 
parts of India, and the northern part of Brazil. 
The quantity of rain which falls in a given time on 
any area is determined by means of an instru- 
ment called rain gauge (q.v.). The fall of snow, 
measured in a melted condition, is always in- 
cluded in reporting the total rainfall. The follow- 
ing statistics show the average rainfall of various 
places of interest: Cherrapungee, India, 610 in.; 
San Luis de Maranhao, Brazil, 280 in.; Parama- 
ribo, Guiana, 229 in.; Havana, Cuba, 91 in.; Sitka, 
Alaska, 90 in.; Western Sweden, 82 in.; Southern 
Germany, 27 in.; the British Isles, 40 in.; Wash- 
ington, D.C., 38 in.; and San Francisco, Cal., 23 
in. The average rainfall in the U.S. in the Semi- 
Tropical Zone is 39 in. and in the Temperate 
Zone, 34 in. In Canada the rainfall is greatest on 
the eastern and the western coasts, with a semi-arid 
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region on the eastern slope of the western high- 
lands, where the rainfall ranges from 10 to 21 in. 
ArtirictaL Rain. Much attention has lately 
been focused on scientific experiments directed 
toward “rainmaking.” Although artificial induce- 
ment of precipitation has often been attempted, 
it is only recently that experiments have been 
performed which offer some hope for success. 
Evidence accumulated in the laboratory and 
field has demonstrated that “seeding” of super- 
cooled water clouds (clouds containing water 
droplets at temperatures below freezing) with 
dry ice can cause precipitation to fall. The process 
involves the transformation of supercooled water 
clouds into ice crystal clouds and the growth of 
the ice crystals to a size large enough to fall from 
the clouds as precipitation. Apparently very spe- 
cialized atmospheric conditions are required to 
produce even a trace of precipitation, and scien- 
tists are currently making exhaustive studies to 
evaluate the results of seeding experiments. There 
is not yet enough knowledge of the processes in- 
volved to predict whether more than a few hun- 
dredths of an inch of precipitation can be pro- 
duced under optimum conditions. 
Rainalducci (ri-ndl-door’ché), Piero, also 
called Pietro of Corbario, antipope (1328-30) 
known as NrcHoLAs v, born in Corbaria, Italy; 
died in Avignon in 1333. When Louis the Bava- 
rian captured Rome in 1328, he set up the Fran- 
ciscan Pietro as antipope in opposition to Pope 
John XXII and received from him the crown of 
the Holy Roman Empire. In 1330, however, when 
Pietro found his position untenable, he made his 
submission to the Pope and was pardoned. 
Rainbow (rdn’bo), a luminous arch appear- 
ing in clouds opposite the sun, because of the re- 
fraction, internal reflection, and dispersion of 
light in drops of water falling through the air. 
In order for the bow to appear, there must be 
clear sun, no more than 40 degrees above the 
horizoh, on one side, and a passing shower on 
the other. The light is thus decomposed into its 
simple colors, which always appear in the same 
order; namely, violet, indigo, blue, green, yellow, 
orange, and red. A perfect rainbow consists of 
two concentric arches centered on a point oppo- 
site the sun and therefore as much below the 
horizon as the sun is above it. The inner or 
brighter arch is called the primary bow; it is 
about two degrees wide and has an angular radius 
of 42°. The outer and fainter arch is called the 
secondary, which has an angular radius of 54°. 
In the primary bow, red is the outer color and 
violet the inner, while in the secondary bow the 
colors are fainter and arranged in a reverse order. 
Rainbows are best seen in the morning or eve- 
ning when the sun is low. Even then their extent 
is not over half a circle when viewed from a flat 
plain. An observer on a high mountain sees a 
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greater arc, and from an aircraft the rainbow can. 
appear as a complete circle. The moon also pro- 
duces rainbows, but they are faint and visible only 
under the most favorable conditions, 

Rainbow Division, the name given to the 
42nd Division (infantry) of the U.S. Army in 
World Wars I and II. It was so named because 
when the division was activated in August 1917 
its personnel was composed of National Guard 
units assembled from 26 states and the District 
of Columbia. The unit served in many major ac- 
tions, including the battles of Chateau Thierry, 
St.-Mihiel, and the Meuse-Argonne. This division 
spent a longer continuous period in the front 
lines than any other division in the American 
Expeditionary Forces (q.v.). The Rainbow Divi- 
sion was reactivated (July 14, 1943) in World 
War Il, took part in the critical Battle of the 
Bulge (winter 1944-45), and entered Germany in 
March 1945. It was inactivated on June 30, 1946. 
The insigne is a conventionalized rainbow. 

Rain Gauge (ran gàj). See Pluviometer. 

Rain-in-the-Face, American Indian chief, 
died in 1905. With Sitting Bull (q.v.), he was 
one of the leaders of the Sioux forces which 
annihilated the U.S. force of Gen George A. 
Custer (q.v.) at the Little Big Horn River in 
Montana on June 25, 1876. 

Rainy Lake (ran’t lak), an inland lake of 
North America, which forms part of the bound- 
ary between Minnesota and Ontario. It is situ- 
ated 160 m. w. of Lake Superior. Rainy Lake is 
about 50 m. long, has an average width of 5 m, 
and is 1,160 ft. above sea level. It contains numer- 
ous islands and is well known as a hunting and 
fishing area. It is drained by the Rainy River 
(ca. 85 m. long) into the Lake of the Woods. 

Raisin (rd'zin), the dried fruit prepared from 
the grape. The species of grapes containing a large 
quantity of sugar are of greatest value in making 
raisins. Several methods of producing raisins are 
in use. The best grades are made from choice 
grapes by cutting half through the fruit stalk 
without detaching it from the vine, thus leaving 
the cluster to shrink and dry by the heat of the 
sun while on the vine. Another method is to dip 
each bunch of grapes into a solution of lye made 
of the ashes of the burned tendrils, after which 
the fruit is dried by exposure to the sun. Raisins 
are sometimes dried in an oven, but these are of 
inferior quality. Large quantities of raisins are 
produced in California, but the principal produc- 
ing arcas are Spain, Asia Minor, Egypt, and 
other regions adjacent to the Mediterranean Sca. 

Raisin River (ra zin river), BATTLE OF THE, 
an engagement at Frenchtown (now Monroc), 
Mich., in the French and Indian War. Gen. Har- 
rison had sent a detachment of Americans under 
Gen. Winchester to take possession of French- 
town, where he was surprised on Jan. 22, 1813, 
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by a force of British under Gen. Proctor. The 
Americans were defeated, but received assurances 
from the British that those left in the village 
would be protected from the Indians. After the 
British departed with their prisoners for Malden, 
the Indians massacred nearly 400 and took the 
balance away into captivity. After that event the 
Americans frequently used the cry, “Remember 
the Raisin River.". 

Rajagopalacharia (rd'ja-go-pd là-chá'ryá), 
CHAKRAVARTI, Hindu political leader, born about 
1879 in Hosur, Salem District, Madras, India. A 
lawyer, he first became a follower of Mahatma 
Gandhi in 1919, but quickly rose to a position of 
importance in the Congress party, becoming gen- 
eral secretary in 1921, acting president in 1934, 
and leader of the party in the Madras legislative 
assembly in 1935. He was premier of Madras 
from 1937 to 1939. After the Japanese bombed 
Pearl Harbor, he became the leader of a group 
within the Congress party which felt that non- 
violence, at least temporarily, was no longer a 
satisfactory weapon. He therefore urged the ac- 
ceptance of Sir Stafford Cripps’ proposals in 1942 
and when Congress refused asked that the Con- 
gress and Moslem League leaders join in a coali- 
tion government. The Congress voted this pro- 
posal down, however, in favor of a resolution for 
a program of non-violence and non-cooperation 
against the Japanese and Rajagopalacharia re- 
signed from the Working Committee. In 1946 he 
was a member of an interim Indian government 
and later of the Executive Council which gov- 
cerned India until«the partition of India after 
which he became governor of West Bengal. 

Rajah (raj), or Raja, a title borne originally 
only by the princes of the Hindu race, but now 
assumed by Malayan and Javanese chiefs as well. 

Rajputana (ràj-poó-t na), an extensive divi- 
sion of India. It is bounded on the w. by Pakis- 
tan, £, by the United provinces, s.e. by the Cen- 
tral India Agency, and w. by Bombay. The area 
is 132,559 sq. m. A large majority of the inhabi- 
tants are Hindus, but Brahmins, Mohammedans, 
Jains, and Christians are also represented. Popu- 
lation, ca. 14,000,000. 

Rake (rk), an implement with teeth or tines, 
which is used for collecting loose material or 
smoothing and evening a surface. Hand imple- 
ments with parallel teeth fixed at right angles to 
a long handle are the simplest form of rakes. 
Two-wheeled farm rakes, drawn by animals or 
tractors, have curved tines between the wheels, 

Raleigh (7I), the capital of North Carolina, 
county seat of Wake County, near the Neuse 
River, 147 m. w.w. of Wilmington. Communica- 
tion facilities include the Southern and Norfolk- 
Southern R.R.s Raleigh occupies an elevated 
site in the upper valley of the Neuse, about 320 
ft. above sea level, and is surrounded by a fertile 


region. The state capitol building is located in 
the center of the city and is surrounded by many 
beautiful state and Federal buildings. Other nota- 
ble buildings include Wake County courthouse, 
the postoffice, the state penitentiary, the state geo- 
logical museum, the state insane asylum, the State 
Coll. of Agriculture and Mechanic Arts, and the 
governor's mansion. In addition to the state col- 
lege, other schools of higher learning include St. 
Mary's School, Peace Institute, Meredith Coll., 
Shaw Univ., and St. Augustine Coll. There are 
also four business colleges. Raleigh has two fine 
libraries and an art gallery. Pullen Park and the 
Confederate and National Cemeteries are beauti- 
ful public grounds. Raleigh is located in a rich 
agricultural area in which the principal crops are 
tobacco, cotton, and corn. The following com- 
modities are manufactured in Raleigh: fertilizer, 
cottonseed-oil products, farm implements, textiles, 
worsted cloth, marbleware, washboards, doll fur- 
niture, dairy products, brick, cinder blocks, medi- 
cines, and millwork. Raleigh was chosen as a site 
for the state capital in 1792 and was incorporated 
two years later. In 1865, the city was occupied by 
Gen. Sherman. Population, 1930, 37,379; in 1940, 
46,897; in 1950, 65,679. 

Raleigh, sm watter, navigator and statesman, 
born in Devonshire, England, in 1552; executed 
Oct. 29, 1618. He was descended from an ancient 
English family, entered Oxford Univ. in 1566, but 
in 1569 left without graduating to aid the French 
Protestants under Coligny. Later he joined a mili- 
tary force sent by Queen Elizabeth to aid the 
patriots in The Netherlands in their struggle 
against Spain, and in 1580 attained eminence by 
aiding to suppress a rebellion in Ireland. Raleigh 
was a man of handsome figure, tall, with a high 
forehead, and dark hair, and his imposing person- 
ality made him a favorite at the court of Eliza- 
beth. He formed a scheme to colonize America 
in 1579 and was granted a charter for that pur- 
pose. In this enterprise he was assisted by his half- 
brother, Sir Humphrey Gilbert. His expedition 
was at first apparently successful in privateering 
against the Spanish, but his efforts to found per- 
manent colonies in Virginia were made unsuc- 
cessful by Spanish encroachments. A large share 
of the forfeited estates of Ireland was granted to 
him in 1584. He introduced the culture of the 
potato in Ireland and was granted special trade 
privileges to strengthen his colonization scheme 
in America. He was knighted in 1585, and became 
captain of the queen’s guard in 1587. 

Raleigh, in 1588, rendered services against the 
Spanish Armada and later equipped vessels to 
drive the Spanish forces from strategic points. He 
privately married Elizabeth Throckmorton, à 
maid of honor in 1593 and thereby incurred the 
temporary displeasure of the queen. While ban- 
ished from court, in 1595, he headed an expedi- 
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tion to Guiana, where he hoped to discover the 
fabled El Dorado, a supposed region of gold and 
This expedition resulted only in his taking 
possession of the country in the name of Eliza- 
beth, and on returning he published an account 
of the journey. Elizabeth reinstated him to royal 
favor shortly after his return, and gave him a 
naval command in, 1596, under the Earl of Essex 
and Lord Howard, who sailed to destroy the 
Spanish fleet and capture Cadiz. The success of 
this enterprise was due in large part to Raleigh's 
efforts. He further served the queen by capturing 
Fayal, in the Azores, in 1597, and became gov- 
ernor of Jersey in 1600, but his brilliant career 
ended with the death of Elizabeth in 1603. 
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James | had deep prejudices against Raleigh 
and immediately deprived him of every official 
position, He was accused of being implicated 
with Lord Cobham in a reasonable plot to secure 
the throne for Arabella Stuart, and, after a trial 
at Winchester, was found guilty and sentenced 
to be executed. This sentence was afterward com- 
muted to life imprisonment in the Tower. He 
was confined there for 12 years and spent his time 
in literary and scientific research. He was released 
in 1616 to lead an expedition to the Orinoco River 
for the purpose of developing a vast gold field 
that he thought could be found there. The enter- 
prise not only proved disastrous, but brought on 
trouble when Raleigh's men attacked and de- 
stroyed a Spanish village. He was arrested on re- 
turning to England, and was executed on the 
former sentence that still remained in force. While 
in the Tower he wrote a "History of the World." 
Ram (rám), an ironclad ship of war having 


its bow especially designed and constructed for 
ramming, but regarded as entirely valueless in 
modern warfare. See also Ironclad Vessels, 

Rama (ri'má), in Hindu legends, the hero of 
the Ramayana, who made his appearance in the 
world at the end of the Treta Yuga or second age, 
and is called the seventh incarnation of Vishnu. 
He is generally spoken of as Ramachandra. Two 
other incarnations of Vishnu bear the name of 
Rama, known as Balarima and Parasa-rama, 

Ramadan (räm-å-dăn’), the ninth month of 
the Mohammedan year, the one in which Moham- 
med received his first revelation. It is, for this 
reason, the great annual fast month and festivities 
are kept up throughout the entire period, from 
sunrise to sunset. All believers are enjoined to ab- 
stain from eating, drinking, and sensual pleasures 
during the entire day, but food may be taken at 
night to supply the necessary wants of the body. 
The obligations enjoined upon believers during 
Ramadan are treated in the second book of the 
Koran called "The Cow.” Since the Mohamme- 
dan months are reckoned by lunar time, each 
month begins in each successive year 1! days 
earlier than in the preceding, hence it occurs 
successively in all the seasons in a period of 33 
years, 

Raman (ri'man), SIR CHANDRASEKHARA VEN- 
xara, physicist, born Nov, 7, 1888, in India. He 
was educated atthe Presidency Coll., Madras, 
where he later taught. He has also been a lec. 
turer at various other Indian institutions and 
in 1924 spent a year in the U.S, as research asso- 
ciate at the California Institute of Technology. 
From 1917 to 1933, he was professor of physics 
at the Univ. of Calcutta and later he became 
director of the Indian Institute of Science at 
Bangalore. In 1930 he won the Nobel Prize for 
physics for his works on the diffusion of light 
and for the discovery of’ the Raman effect, a 
diffraction phenomenon, which he had made 
two years earlier, He is the author of numerous 
publications on light and sound. 

Ramayana (rà-má'yá-nd), one of the two 
great epic poems of India, the other being known 
as Mahábhárata. This poem is the accredited 
work of Valmiki and recounts the famous ex 
ploits of Rama, King of Oude, who was one of 
the conquerors of Ceylon. It consists of 2,400 
stanzas, arranged in seven books, and is thought 
to have been composed in the sth century AÐ. 
Many translations and criticisms on this work 
are extant, since it may be classed as the most 
celebrated poem in India. The translations. of 
Schlegel are especially noteworthy. 

Ramée (ràmá"), LOUISE DE LA, novelist, born 
at Bury St. Edmunds, England, in 1840; died 
Jan. 25, 1908. In 1860 she settled in. London and 
began to contribute to periodicals under the pen 
name of Ouida, by which she became known 
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extensively. Her first novel was published in 
1863 under the title “Held in Bondage.” She 
traveled extensively in Europe and resided for 
some time near Florence, Italy. Among her best- 
known writings are: “Under Two Flags,” “Two 
Offenders,” “A Dog of Flanders,” “In Ma- 
remma,” “Views and Opinions,” “Critical 
Studies,” and “Village Commune.” 

Rameses (ram’é-sés), the name of several 
kings of Egypt, who are supposed to have 
reigned about the time the Children of Israel 
were connected with the Egyptians. Rameses I 
was the first sovereign of the roth dynasty. He 
reigned but a short time and his name appears 
on the monuments of Thebes. Rameses II was the 
grandson of the preceding and is classed as the 
third king of the roth dynasty. His birth is as- 
signed to the 14th century ».c. The inscriptions 
on various tombs and monuments indicate that 
he was a patron of art and science and a builder 
of many vast improvements. It was during his 
reign that the Israelites were sorely oppressed, 
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and under his son, Rameses III, who is generally 
known by his title, Pharaoh, the exodus of the 
Hebrews took place. The latter monarch be- 
longed to the 2oth dynasty. 

Ramesseum (ram-é-sé’tim), the name of a 
temple built at Thebes, Egypt, by Rameses II. It 
was located on the west bank of the Nile, and 
its ruins attract many tourists. This temple was 
dedicated to the god Ammon and contained a 
colossal statue of Rameses II. 

Ramillies (ré-mé-yé’), or rammies, a town 
of Belgium in Brabant, 28 m. s.e. of Brussels. It 
is noted as the seat of an important battle in 
the War of the Spanish Succession, which oc- 
curred on May 23, 1706. The French forces were 


commanded by Marshal Villeroy and the elector 
of Bavaria, while the allied troops were under 
the command of Marlborough. The former were 
defeated with a loss of 13,000 men and France 
was compelled to abandon its claim to the Span- 
ish Netherlands. 

Rampart (rám'pürt), the embankment sur- 
rounding a fort, on which the parapet is raised, 
and which is designed to resist cannon shot, It 
is constructed immediately within a ditch; the 
lower part of the outer slope is usually made 
of solid masonry and the remainder is formed 
by the earth taken from the ditch. The height of 
the rampart is determined largely by the height 
of the buildings to be defended and by the char- 
acter of the region surrounding the fort. 

Ramsay (ram'zi), artan, Scottish poet, born 
in Leadhills (Lanarkshire), Oct. 15, 1686; died 
in Edinburgh, Jan. 7, 1758. First a wig-maker, 
later a bookseller and founder of the first circu- 
lating library in Edinburgh, he wrote the pas- 
toral comedy “The Gentle Shepherd" (1725). 
His “The Tea-Table Miscellany,” and “The 
Ever-Green" (both 1724) include many old Scot- 
tish ballads and songs, as well as Ramsay’s own 
poems. 

Ramsay, david, physician and historian, born 
in Lancaster County, Pennsylvania, Apr. 2, 1749; 
killed by an insane person, May 8, 1815. He was 
graduated from Princeton Coll, studied medi- 
cine, and established a successful practice at 
Charleston, S.C. He was a surgeon in the Conti- 
nental Army during the American Revolution 
and a member of the Continental Congress. His 
principal writings include: "History of the Amer- 
ican Revolution," "Life of Washington," and 
"History of South Carolina." 

Ramsay, six wiLLiAM, chemist, born in Glas- 
gow, Oct. 2, 1852; died July 23, 1916. He studied 
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in Glasgow and in Tiibingen, Germany, and was 
professor of chemistry at Univ. Coll., Bristol 
(1880), and Univ. Coll., London (1887-1913). He 
discovered the following “inert gases”: argon, in 
1894 (with Lord Rayleigh); helium, in 1895; 
krypton, neon, and xenon (with M. Travers) in 
1898. Devoting himself to study of radioactivity, 
he discovered niton in 1910 (with Whytlaw 
Gray). He was awarded the Nobel Prize for 
chemistry in 1904. His works include: “A Sys- 
tem of Chemistry” (1891), “The Gases of the 
id (1896), and "Modern Chemistry" 
1901). 

Ramses (rám'séz). See Rameses. 

Ramsey (ram'zi), ALEXANDER, politician, born 
near Harrisburg, Pa., Sept. 8, 1815; died Apr. 22, 
1903. He was graduated from Lafayette Coll. and 
engaged in a political career. In 1841 he was made 
clerk of the Pennsylvania house of representatives 
and was elected to Congress in 1842 as a Whig, 
serving four years. He became the first territorial 
governor of Minnesota, and held that office until 
1853. Two years later he was elected mayor of 
St. Paul. He served as governor of the state from 
1860 to 1863. In the latter year he was elected to 
the U.S. Senate, where he served for 12 years. 
In 1879, he became Secretary of War under Presi- 
dent Hayes, and was a member of the Utah Com- 
mission in 1882. 

Ranch (ranch), a term applied in the western 
part of North America to an establishment for 
rearing and grazing cattle and other stock in 
large numbers. The name was derived from the 
Spanish word rancho, meaning a hut or collec- 
tion of huts in which ranchmen mess and lodge. 
Ranching has long been an important business 
and involves the rearing of large herds of cattle, 
horses, ponies, and sheep. For nearly half a cen- 
tury the ranchmen and cowboys had almost un- 
interrupted possession of many sections of the 
great plains, but the region is now becoming 
more thickly settled, and the vast open ranges 
have been limited by fencing for agriculture. 

Rancidity (ran-sid'iti). Sce Fat. A 

Randall (ran'dal), SAMUEL JACKSON, politi- 
cian, born in Philadelphia, Pa., Oct. 10, 1828; 
died in Washington, D.C., Apr. 12, 1890. He 
first engaged in business in Philadelphia, became 
state senator in 1858, and served two years in 
the Union Army, attaining the rank of captain. 
In 1862 he was elected to Congress as a Demo- 
crat, but served again in the army in the Gettys- 
burg campaign. His Congressional service in- 
cluded a period of 28 years and he was Speaker 
of the House from 1876 to 1881. Randall was a 
leader of the protectionist wing of the Demo- 
cratic party, opposed the Force Bill in 1875, and 
served on a number of important committees. 

Randolph (ran‘déif), asa PHILIP, Negro labor 
leader, born Apr. 15, 1889, in Crescent City, Fla. 
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Educated at the City Coll. of New York, he be- 
came co-founder in 1915 of a radical magazine 
for Negroes, The Messenger. In 1917 he organ- 
ized a union of elevator operators in New York. 
In 1925 he began the organization of what later 
became the Brotherhood of Sleeping Car Por- 
ters. After many setbacks, his union won a con- 
tract with the Pullman Co. embodying important 
improvements in wages and hours. The union 
also obtained a charter from the American Feder- 
ation of Labor, the only all-Negro union to do 
so. During World War II Randolph fought for 
Negro equality in war plants and in the armed 
services. He organized and directed the March 
on Washington movement which led President 
Franklin D. Roosevelt to inaugurate the Commit- 
tee on Fair Employment Practices in 1941. Since 
1957 Randolph has been a vice president of the 
American Federation of Labor-Congress of In- 
dustrial Organizations. 

Randolph, somuno yennines, soldier and 
statesman, born in Williamsburg, Va., Aug. 10, 
1753; died in Frederick County, Virginia, Sept. 
12, 1813. He was the son of John Randolph, a 
royalist, who disinherited him because he sided 
with the Americans and joined Washington's 
army. After studying law, he was admitted to the 
Virginia bar, He was a member of the Virginia 
constitutional convention in 1776, and in the 
same year succeeded his father as attorncy.gen- 
eral. He was a delegate to Congress from 1781 
to 1782, governor of Virginia from 1786 to 1788, 
and in 1789 became Attorney-General of the U.S, 
President Washington appointed him Secretary 
of State in 1794 to succeed Jefferson, but he re 
signed the following year on account of a mis 
understanding in relation to the Jay Treaty. Sub- 
sequently he practiced law in Richmond, Va, 
and served as a counsel in the trial of Aaron 
Burr for treason, He wrote a history of Virginia. 

Randolph, jonx, statesman, born in Caw- 
sons, Va., June 2, 1773; died in Philadelphia, June 
24, 1833. He was descended from a wealthy fam- 
ily of Virginia, was a second cousin of Edmund J, 
Randolph, and traced his ancestory to Pocahontas 
(q.v.), the famous Indian princess. His edu- 
cation was secured at Princeton and Columbia 
Colls. He was elected to Congress as a Democrat 
in 1799 and served, except for two terms, until 
1825. He served as U.S. Senator for two years, 
from 1825 to 1827. He opposed Madison and the 
War of 1812, and was led into a duel with Clay 
by styling the union of Adams and Clay a ‘coalt- 
tion between the blackleg and the Puritan. His 
opposition to the War of 1812 caused his defeat 
for Congress. Randolph was a strong defender of 
the doctrine of “states rights.” President Jackson 
appointed him minister to Russia in 1830 and he 
was elected to Congress in 1832, but died of con- 
sumption before taking his seat. Randolph pro- 
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vided in his lifetime for freeing his 300 slaves, 

Randolph, peyton, statesman, born in Wil- 
liamsburg, Va., in 1723; died in Philadelphia, 
Pa., Oct. 22, 1775. He was graduated from Wil- 
liam and Mary Coll., studied law in London, and 
in 1748 was given an appointment by the king 
as attorney general of Virginia. He was a member 
of the Virginia House of Burgesses (1748-49, 1752- 
75). In 1765 he prepared the remonstrance passed 
by the House of Burgesses against the passage of 
the Stamp Act. The following year he resigned as 
attorney general and was chosen speaker of the 
House of Burgesses. He was President of the 
First Continental Congress that assembled in 
Philadelphia on Sept. 5, 1774, and also when that 
body reassembled on May 10, 1775. He died of 
apoplexy the following October. 

Rangers (ran’jérz), equivalent in the U.S. 
armed forces to the British Commandos (q.v.), 
forming a task force specially trained and 
equipped to make spot raids or advance raids 
on enemy positions. The term Rangers derives 
from Rogers' Rangers, organized by Major Robert 
Rogers during the French and Indian Wars to 
wage war against the Indians with Indian tactics. 

In World War II, Rangers were U.S. infantry- 
men selected for their qualities of leadership or 
specialized training in a given field. They re- 
ceived intensive infantry training with emphasis 
on the doctrine of a personal fight carried to the 
enemy. Each soldier became a specialist in all 
types of fighting rather than in just one. 

Rangoon (rán-góon'), the capital and chief 
seaport of the Union of Burma, on the Rangoon 
River, 20 m. from the sea. The Rangoon River is 
the eastern branch of the Irrawaddy, and the city 
is situated along the left bank, its dock being on 
the opposite side of the river, at the suburb of 
Da-la. Rangoon is an important railroad and trade 
center. It has rice mills and manufactures of 
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clothing, lumber products, pottery, and utensils. 
The trade in timber, ivory, rice, hides, cotton, 
precious stones and gums is important. The most 
noteworthy structures include the government 
buildings, St. John's Coll, a number of hospitals 
and schools, and numerous churches, mosques, 
and temples. A majority of the people are Bur- 
mese, but it has a considerable number of Hindu 
inhabitants. A city has existed here since many 
centuries before the Christian era, but its pros- 
perity dates from the 18th century, when it was 
captured and rebuilt by the Burmese. The British 
took possession in 1852. The city was taken by 
Japan in World War II and recaptured by the 
British in May 1945. Population, ca. 400,000. 

Rainier (ra-nér’), mount. See Tacoma. 

Ranjit Singh (rin-jét’ sing’h’), founder of 
the Sikh kingdom, born Nov, 2, 1780; died June 
27, 1839. He succeeded his father in 1792 as head 
of a branch of the Sikh confederacy. With the aid 
of a strong military force he annexed Lahore 
(1799) and Amritsar (1809) and decided to unite 
all the Sikh provinces into one dominion. Sub- 
sequently he seized Multan, Kashmir, and 
Peshawar, and by 1820 had organized the Punjab 
into the Sikh kingdom, 

Rank (rangk), relative, term used in 
the armed forces of the U.S. to signify the preced- 
ence of officers. The following list indicates the 
relative rank of combatant army and air force 
officers and their equivalent in the navy: 


ARMY AND AIR FORCE NAVY 
General of the Army! ..... Fleet Admiral 
General Admiral 


. Vice Admiral 
. Rear Admiral 
Commodore 
Captain 

TES . Commander 
. Lieutenant Commander 


Licutenant General 
Major General 
Brigadier General 
Colonel ERE 
Lieutenant Colonel 
Major 


Captain CES RON ote ... Lieutenant 
First Lieutenant ........ Lieutenant (Junior Grade) 
Second Lieutenant .......-..-..++-5 Ensign 


Ranke (rdn'ke), LeopoLd von, historian, born 
in Wiehe, Thuringia, Germany, Dec. 21, 1795; 
died in Berlin, May 23, 1886. He studied at Halle 
and Berlin, and in 1818 became a history teacher 
at a school in Frankfort-on-the-Oder. In 1825 he 
was appointed professor of history at the Univ. 0! 
Berlin, in recognition of his first work, the “History 
of Latin and Teutonic Nations, 1494-1514,” and 
in 1841 he became also historiographer of Prus- 
sia. He continued to lecture at Berlin until 1871. 
Ranke's importance lies in his finding of new 
and original material for historical research and 
in his searching analysis and interpretation 0 
this material. He thus started an entirely new 
school of historians. His chief works are “The 
Roman Popes, Their Church and Their State in 


1 The air force does not have a five-star general 
ranking with “General of the Army.” 
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the 16th and 17th Centuries” (1834-36), and 
“History of the World” which he began in the 
Bist year of his life. Among his other works (a 
total of 54 volumes) are: “German History in 
the Period of the Reformation,” “History of 
England, Principally in the 16th and 17th Cen- 
tury,” “History of France, Principally in the 16th 
and 17th Century,” and “Wallenstein.” 

Rankin (rang’kin), yeannerte, member of 
Congress, born near Missoula, Mont, June 11, 
1880. Educated at the Univ. of Montana, where 
she became an instructor in economics, she 
afterward studied in Seattle, at the Univ. of 
Washington. She traveled extensively, visiting 
Europe and New Zealand, and gave much time 
to research work in social and economic condi- 
tions, In 1914 she conducted a successful cam- 
paign for woman suffrage in her state, and was 
elected the first woman member of Congress 
in 1917. Re-elected in 1941, she served until 1943. 
She voted against the declaration of war on Ger- 
many in 1917 and was the only member of the 
House of Representatives who voted against the 
declaration of war on Japan in 1941. 

Rankin, jou xzLror, politician, born in Ita- 
wamba County, Mississippi, March 29, 1882; died 
in Tupelo, Nov. 26, 1960. He was graduated from 
the Univ. of Mississippi (1910) and practiced law 
in Tupelo. He was prosecuting attorney (1911- 
15) and served (1921-53), as a member 
Democratic party, in the U.S. Congress for 16 
consecutive terms. He was coauthor, with George 
William Norris (q.v.), of the bill creating the 
Tennessee Valley Authority (g.v); he also gave 
strong support to the Saint Lawrence Seaway 
Power Project (q.v.). With Theodore Gilmore 
Bilbo (q.v.), he shared the leadership of the 
Southern members in Congress, where he was a 
master of parliamentary debate. For a time he 
was a member of the House Committee on Un- 
American Activities, which he helped to estab- 
lish. 

Ransom (rün'süm), MATHEW WHITAKER, sol- 
dier and U.S. Senator, born in Warren County, 
North Carolina, Oct. 8, 1826; died Oct. 8, 1904. 
He commanded a brigade at Antictam. Gen. Lec 
complimented him for efficient service at Hare's 
Hill in 1865, and he remained active until the 
surrender at Appomattox Court House. In 1872 
he was elected to the U.S. Senate and served con- 
tinuously until 1895. 

Ranunculus (ré-niin’ki-lis), a genus of 
herbaceous plants of the buttercup family, sev- 
eral common species of which are known as 
buttercup, or crow]oot. The flowers have five or 
more petals and numerous stamens, the 
seeds are grouped into a head or cluster. The 
leaves of most species are much divided, the 
roots are bulbous, and some species have 
and caustic properties. Buftercups are among 


AA m 


ing plant. It has a tall stem 
flowers. 


Rapallo (ni-pal'/é), an Italian resort on the 
Gulf of Genoa, 16 m. x. of Genoa. It exports olive 
oil, lace, fish, and coral. Population, ce, 14,000. 

Here, on Nov. 6, 1917, an Allied War Council 
met to discuss the critical situation arising out of 
the Italian defeat at Caporetto during World War 
I. The Treaty of Rapallo between Italy and 


Fiume (q.v) as a Free State, connected. with 
Italy on the west by a narrow corridor along the 
sea; at the same time Italy obtained Zara on the 
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(rid), ot RATFARLLO MANEIO, 
painter, born in Urbino, Italy, Apr. 6, 1483; died 
at Rome, Apr. 6, 1520, He was the son of Giovanni 
Sanzio, a painter, who died in 1494. From him 
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Raphael s works are generally grouped in three 
classes: those influenced 
by Perugino, those 
ine style from 1504 to 
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Fathers of the Church.” Though each style has 
its peculiar merit, it may be said that his last 
manner exhibits the most classical features, since 
it was influenced largely by his contact with nu- 
merous productions of the classical period. The” 
long series of Raphael's Madonnas, his most be- 
loved topic, clearly proves this development which 
began with such tender representations as the 
so-called “Madonna del Granducca,” “La Belle 
Jardiniére" (strongly showing Leonardo's influ- 
ence), “Madonna della Sedia,” and led up to 
the crowning and most famous “Sistine Ma- 
donna.” As a portrait painter he is known for his 
excellent representations of the Popes Julius II and 
Leo X, which are full of vivid observation. He 
won immortality, however, by his large mural 
compositions with which he decorated the papal 
residence in the Vatican. Most famous among 
them are “The School of Athens,” “The Triumph 
of Religion,” “The Deliverance of Peter from 
Prison,” and “The Conflagration of the Borgo.” 
The rich Roman banker, Chigi, commissioned 
him to decorate his Villa Farnesina, a task which 
he executed with the assistance of his large work- 
shop. This decoration, telling the story of Cupid 
and Psyche, proves that the great master was also 
able to work in a lighter vein. Together with 
Leonardo, Michelangelo, and Titian, he is con- 
sidered ane of the leading masters of the Renais- 
sance. The last famous work he undertook was 
his “Transfiguration of Christ,” which was left 
unfinished at his death and is in the Vatican. 

Rapid City (rapid sy), a city in South 
Dakota, seat of Pennington County, on Rapid 
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Creek. It is served by the Chicago & North West- 
ern R.R. The eastern gateway to the Black Hills 
region of caves, hot springs, mines, and scenery, it 
is a center for tourists as well as mining and 
lumbering industries. Its manufactures include 
cement, flour, and meat and dairy products. 
Rapid City is the seat of South Dakota School of 
Mines and Technology. Settled in 1876, it was 
incorporated in 1882. Population, 1950, 25,310. 

Rapier (ra’pi-ér), a straight sword used only 
for thrusting. The blade is highly tempered and 
finely pointed and was formerly used extensively 
in duels. It is now used for fencing (q.v.) and 
as a decorative item in state ceremonials. 

Rappahannock (răp-på-hăn’nůk), a river 
in Virginia, which has its source in the Blue 
Ridge Mts., and, after a course of 225 m. toward 
the southeast, flows into Chesapeake Bay by an 
estuary about 70 m. long. It is navigable to Fred- 
ericksburg, 110 m. The principal tributary is the 
Rapidan. On these two rivers occurred the im- 
portant battles of Fredericksburg, Chancellors- 
ville, and the Wilderness, in the Civil War. 

Rapunzel (rd-pun'zel), character in the Ger- 
man fairy tale, Rapunzel’s Golden Ladder. See 
also color plate in Volume I. 

Raritan (rar’i-tan), a river which rises in 
Morris County, New Jersey, and flows southeast 
into Raritan Bay. It is 70 m. long and is navigable 
to New Brunswick. 

Rasmussen (riis’miis-en), xwup, explorer, 
born at Jakobshaven, Greenland, June 7, 1879; 
died there Dec. 21, 1933. He studied in Denmark, 
but returned to Greenland and explored much of 
the then unknown regions of the Arctic Ocean. 
In 1906 he visited Smiths Sound Bay, remaining 
two years, and in 1910 made a trip to Cape York 
on Melville Bay. He contributed much to our 
knowledge of the Polar Eskimos. He published 
"In the Home of the Polar Eskimos." 

Raspberry (raz'ber-ry), a shrubby plant be- 
longing to the same genus as the blackberry. 
It is cultivated extensively as a garden fruit. The 
old plants have many suckers, the stem is char- 
acterized by slender prickles, and the leaves are 
pinnate, It is native to America and the northern 
part of Europe and Asia, The cultivated species 
have been greatly improved and about 500 dif- 
ferent kinds have been described. They include 
red, yellow, and black species, and the fruit re- 
sembles the strawberry in not becoming acid in 
the stomach. The ripened fruit is used in making 
jam, jelly, and various liquors and is eaten as a 
dessert. Different kinds of medical preparations 
are made of it, including compounds of use in 
fevers and for expectorants. Wild species are 
found in many sections of the U.S. 

Rasputin (ras-poo’tén), GREGORY EFIMOVICH, 
monk, court favorite, born in Tobolsk province, 
Siberia, 1871; murdered in 1916. Of peasant 
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origin, he was poorly educated. He lived in his 
native village until he was 33, then left his 
wife and family to become a priest. He gained 
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GREGORY RASPUTIN 
humeur o 
entree into St. Petersburg society (1907) and be- 
came the favorite of Czar Nicholas II and the 
Czarina. 

He was thought by many to have an evil influ- 
ence on church politics as well as on the national 
and foreign policies followed by the Czar. To end 
this allegedly intolerable situation, a group of 
noblemen murdered him on Dec. 31, 1916. 

Rastatt (ri'stit), or mAsrapr, fortress and 
town in Baden, Germany. Located in the south- 
western part of Germany on the Murg River, 
Rastatt is noted for its manufacture of steel goods, 
paper, beer, and tobacco products. Historically 
important, it contains the castle of the margraves 
of Baden-Baden constructed during the 18th cen- 
tury. In the same period the town was witness 
to the signing of two treaties, the first, in 1714, 
to end the War of the Spanish Succession, the 
second, in 1799, in the nature of a conference 
between Germany and France. Huge fortifications 
were built in Rastatt during the 19th century. In 
World War I, the town was bombed from the 
air by the French. Following World War Il, it 
came under French occupation. Population, 64. 
14,000. 

Rat (rat), a class of rodent mammals belong- 
ing to the mouse family, but including only the 
larger species. A number of species have been 
described. They infest houses, barns, and ships. 
Most rats have a slender head and a long, scaly 
tail. The Norway or brown rat is about 9 in. long, 
and is the largest and most powerful, The black 
rat has a somewhat shorter body, a longer tail, 
and larger ears. These two kinds are native to 
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Central Asia, where other allied species also pre- 
vail. Rats were unknown in Europe until the 
16th century, when the black rat made its ap- 
pearance, and about two centuries later the brown 
rat became common to the western part of Europe. 
Both are now distributed in America and are 
hostile to each other. The brown rat being 
stronger, it either kills or drives the black rat 
from a locality when it once gets a permanent 
foothold. Rats feed on many kinds of animal 
and vegetable food, and to obtain it they burrow 
in the ground or gnaw through wooden struc- 
tures. They devour eggs, small poultry, birds, 
grain, and vegetables and make their way into 
warehouses and dairies, The rat multiplies very 
rapidly. Its flesh is eaten only by rude tribes 
and animals, though its skin is used to a con- 
siderable extent in making gloves. The white rat 
belongs to this class of animals and is occasion- 
ally seen as a household pet. A species known as 
the cotton rat is common to the southern part 
of the U.S. 

Ratchet (rach’ét), a mechanism for holding 
or propelling a ratchet wheel. It consists of a 
pawl or click, which fits into the teeth of a 
circular wheel, as in the carriage of a type- 
writer, where it turns a wheel by degrees. The 
windlass and derrick furnish examples of ratchets 
that prevent the backward movement of a wheel, 

Ratel (rà't£l), a mammal of the badger fam- 
ily, sometimes called honey badger from its fond- 
ness for honey, The size is that of the badger, 
but it is somewhat heavier and has a less pro- 
jecting nose, The ratel native to South Africa 
burrows in the ground for its dwelling and 
searches for the nests of wild bees, against whose 
sting it is protected by its loose and leathery 
hide. The ratel of Asia has a shorter tail, is about 
3 ft. long, and is nocturnal in its habits, It feeds 
on small animals and insects and is said to prey 
upon imperfectly buried human bodies. 

Ratio (ri‘shi-d). See Proportion, 

Rationalism (ri'shiin-dliz’m), a concept in 
theology and philosophy which upholds the su- 
premacy of human reason as a guide to knowl- 
edge and wisdom, Its contrast is supernaturalism 

LOB 
e Ade, rationalism states that all alleged 
revelations must be judged by “natural human 
reason.” Thus, it is antiauthoritarian and often 
identical with general liberalism or so-called 
modernism. Although this current appears within 
the Roman Catholic Church (q.#.) at various 
times (see Scholasticism), it is most conspicuous 
in Protestantism. Physical or natural causes are 
employed as explanations of the stories of the 
Bible and, as Luther (q.v.) declared at the Diet 
of Worms in 1521, neither the Pope nor the 
councils of the church could compel him to 
yield the thinking of his reason, even applied 
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to religion. Zwingli and Calvin joined him in 
this conviction. Later on, the so-called Deists 
(q.v.) stretched rationalism so far that they criti- 
cized not only individual Christian dogmas but 
even the idea of revelations. The so-called “Esprits 
forts” of the French Enlightenment (q.v.) of the 
18th century went still farther and drove ra- 
tionalism to the borderline of materialism (q.v.). 

In Germany, at the same time, rationalism 
extended only into the analysis of theological 
systems, without touching the contents of reli- 
gion themselves, Lessing and Herder (44.v.) rep- 
resent this trend, which climaxed in the writings 
of Kant (“Religion within the Limits of Rea- 
son"). He almost identifies religion with ethical 
principles. The ideas of God, liberty, and immor- 
tality are Kant's main topics of rationalistic think- 
ing. In this concept, moral principles can be 
formulated by rational deduction; they need not 
be confirmed either by empirical experience or 
by any theological revelation. Actually, there- 
fore, most non-Catholic moral philosophers after 
Kant are rationalists, working in the same direc- 
tion. In Catholicism, ethical rationalism believes 
that morality can be understood by rational 
thinking, although at the same time it is con- 
firmed by the revelation of God. 

In another nearly philosophical sense, ration- 
alism means the deductive method of drawing 
conclusions from a priori elements or axioms. No 
empirical method is needed in this concept. Fur- 
thermore, rationalism means all philosophical 
trends which hold that reason is the last source 
of knowledge, even beyond and independent of 
the experience of the senses. Locke and Leibnitz 
(q4.v.) are the main representatives of this school 
of rationalism. 

In spite of this critical analysis, rationalists 
often gave in to spiritual and religious consid- 
erations, sometimes not without a slight break 
in their rationalistic considerations. The most 
striking example in this respect is, again, Kant. 
Although his ratio pura (pure reason) denies any 
value of experience, he strives to build up a 
metaphysics, which seems to be an insoluble 
contradiction. See also Kant, Immanuel. 

The true rationalist believes that reason is self- 
sufficient in explaining everything, even the deep- 
est religious and philosophical problems and 
ideas, a concept which is denied by the intuition- 
ist and the supernaturalist. See also Intuitism. 

Rational Number (rdshiin-al nitm’bér), a 
term in mathematics. See Number. 

Ratisbon (rat’is-bon). See Regensburg. 

Raton (ra-ton’), county seat of Colfax County, 
New Mexico, 20 m. s. of Trinidad, Col. It is 
on the Atchison, Topeka & Santa Fe R.R., and 
is surrounded by a farming and stock-raising 
country. In its vicinity are productive deposits 
of coal. It has grain elevators, stockyards, and 


extensive railway shops. Population, 1950, 8,241. 

Rattan (rattan’), the name applied commer- 
cially to the. long and flexible stems of several 
species of climbing palms and to the more rigid 
stem of certain erect palms. The former are 
very tough and strong and are used for many 
purposes, such as making ropes, seats of chairs, 
cables, baskets, mats, hats, and various kinds 
of wickerwork. The stems of the erect palms 
are used mostly for walking sticks. Rattan is 
produced largely in Sumatra, Java, and other 
islands southeast of Asia. It is sold in the export 
market in bundles of roo canes, each measuring 
from 15 to 20 ft. in length. 

Rattlesnake (ra/t'l-snak), the general name 
of several species of venomous snakes, so named 
because they have a series of horny scales at the 
end of the tail, which clash together with a 
rattling sound when the tail is vibrated. The 
rattle is a complicated organ and appears in 
very young rattlesnakes, before they have shed 
their skin for the first time. When the skin is 
renewed, a new joint appears next to the body 
of the snake, while the old one is not cast off 
with the remainder of the epidermis. Thus, there 
are as many loose joints in the rattle as there 
have been renewals of the skin of the snake. 
The number does not indicate the age of the 
snake, since the skin is changed oftener than 
once a year, but it does indicate the number 
of changes of skin that the animal has under- 
gone. The rattles are dry, horny, and cup-shaped, 
each fitting over a portion of the preceding and 
tapering toward the farther end. They give off 
a peculiar sound when shaken, unless wet by 
rain or dew, when no sound can be produced. 

Rattlesnakes are native to America, and in- 
clude about 15 species. They are sluggish in 
habit, but pursue squirrels, rabbits, mice, and 
other animals upon which they prey with con- 
siderable skill. The poison is one of the most 
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deadly found in serpents and if allowed to pene- 
trate the nerve centers rapidly has deadly effect. 
The prairie rattlesnake attains a length of about 
3 ft. and is found in many sections of the West- 
ern states, where it shares burrows in common 
with prairie dogs and owls. The banded rattle- 
snake occurs east of the Mississippi and reaches 
a length of from 4 to 6 ft. Other and larger 
species are found in Mexico, Central America, 
and South America. 

Rauch (rouk), CHRISTIAN DANIEL, sculptor, 
born at Arolsen, Germany, Jan. 2, 1777; died 
at Dresden, Dec. 3, 1857. He studied sculpture 
at an early age. At the death of his father, 
in 1797, he went to Berlin and became valet to 
Emperor Frederick William III, who recom- 
mended him to the Acad. of Fine Arts. In 1804 
he visited Rome, where he became acquainted 
with Thorwaldsen and Canova and received pa- 
tronage from William Humboldt, then Prussian 
minister at Rome. His works include statues of 
many famous Germans. His greatest work, how- 
ever, is the monument of Frederick the Great 
in Berlin, which was completed after 20 years 
of labor, and was dedicated in 1851. Rauch de- 
serves to be called the founder of the Berlin 
school of sculpture. 

Ravel (ré-vél’), MAURICE JOSEPH, composer, 
born at Ciboure, France, in 1875; died in 1937. 
He moved to Paris in 1887, and in 1899 entered 
the conservatory there. His music received early 
acclaim, and he was known as one of the great- 
est impressionists. He composed the operas: 
"L'Heure Espagnole" (1911), "L'Enfant et les 
Sortiléges” (1925), and “Pour ma Fille" (1927); 
the ballet, “Daphnis et Chloé” (1912), and many 
orchestral works including "Ma Mère l'Oye,” 
“Bolero,” and “La Valse." See also Music. 
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Raven (ra’v’n), a species of crow, widely dis- 
tributed and remarkable for its large size. It 
is about 2 ft. from the bill to the tail, and its 
extended wings measure nearly 3 ft. The plumage 
is glossy black. Its bill is thick and short, the 
tail is rounded. The raven is capable of flying high 
into the air. Ravens are able to scent carrion 
several miles away, and they congregate in the 
vicinity of dead animals, their favorite food. 
They also feed on fruits and tender shoots of 
plants. They are noted for being long-lived and 
may be taught to imitate human speech. Ravens 
are noted in literature, being the first birds to 
be mentioned in the Old Testament, and they 
are alluded to in classic mythology as birds of 
ill omen. Shakespeare mentions the appearance 
of the raven as foreboding misfortune, while 
Poe makes it a prominent figure in “The Raven.” 

Raven, THE, a poem by the American poet 
Edgar Allan Poe (g.v.), written in 1845. 

Ravenna (ra-vén'nd), a city of Italy, capital 
of a province of the same name, 4 m. W. of the 
Adriatic Sea and 42 m. s. of Bologna. It is 
located in a fertile region, has wide streets, and 
is surrounded by walls. In former times the 
sea extended to the city, but now its harbor 
is silted up, and the connection with the Adriatic 
is by a canal. A railroad line connects it with 
the great railroad system of northern Italy, giv- 
ing it convenient trade facilities, Among the 
manufactures are silk textiles, pottery, utensils, 
clothing, musical instruments, and machinery. 
Its streets are adorned with a number of statues 
of the popes and the city is generally rich in 
monuments of art. The principal buildings in- 
clude a cathedral, numerous churches, and a 
library containing 100,000 volumes. It has numer- 
ous educational institutions, museums, gardens, 
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and parks. Ravenna is a very ancient city and 
is thought to have been founded by the Umbri- 
ans. Emperor Honorius made it the capital of 
the Roman Empire, but its greatest prosperity 
was attained under Theodoric the Ostrogoth, 
who was buried here. It became the metropolis 
of the Lombards in 752, but they were expelled 
by Pepin and Charlemagne, who presented it to 
the pope. It continued as an exarchate to the 
pope until 1860. Population, 1961, 115,205. 

Rawalpindi (ré-val-pin’dé), capital of Paki- 
stan and of the Rawalpindi district, in West 
Pakistan, ca. 150 m. N.w. of Lahore. Called the 
gateway to Kashmir and situated on the railroad 
from Lahore to Peshawar, Rawalpindi is an im- 
portant commercial and industrial center and 
grain market. Its industries include locomotive 
works and iron foundries. During British rule 
and before the partition of India, the city was a 
military station; it is the site of an arsenal and 
fort. With establishment (1947) of Pakistan as 
an independent state, Rawalpindi became head- 
quarters of the Pakistani army. In 1962 it re- 
placed Karachi as the capital. Population, 1961, 
343,000. 

Rawlins (ré/linz), a city in south central 
Wyoming, seat of Carbon County, 118 m. s.w. of 
Caspar. Served by the Union Pacific R.R. it is 
a business and commercial center. Its industries 
include truck transportation and the milling of 
uranium, which is mined extensively in the area. 
The surrounding farm lands produce sheep, dairy 
cattle, and hay; beekeeping is an important in- 
dustry. The site was settled in 1867 and named 
Rawlins Spring in honor of Gen. John A. Raw- 
lins (q.v.), who stopped there during a journey 
through the West. Rawlins was made the seat of 
the newly formed Carbon County in 1868 and 
incorporated in 1886; it became a first-class city 
in 1928. Population, 1950, 7,415; in 1960, 8,968. 

Rawlins, youn aaron, soldier and cabinet 
officer, born in East Galena, Ill., Feb. 13, 1831; 
died in Washington, D.C., Sept. 9, 1869. After 
attending public school and working as a char- 
coal burner, he studied law. In 1854 he became 
a member of the Illinois bar and established a 
practice in Galena, Elected city attorney in 1857, 
he supported Stephen A. Douglas for the Presi- 
dency in 1860 and opposed armed liberation of 
the slaves. At the beginning of the Civil War, 
however, he supported the Administration and 
became aide-de-camp to Gen. Ulysses S. Grant. 
He accompanied Grant in practically all his cam- 
paigns and battles from Cairo to the surrender 
of Gen. Robert E. Lee. In 1865, a brigadier gen- 
eral Rawlins was appointed chief of staff, and 
in 1869 President Grant named him Secretary of 
War, a position he held until his death. 

Rawlinson (ró'Iin-sn), six HENRY cRESWICKE, 
soldier and diplomat, born in Chadlington, Eng- 


land, April 11, 1810; died in London, March 5, 
1895. He was educated at Ealing, Middlesex, and 
in 1927 entered the military service in India, 
serving in the Bombay presidency until 1833. In 
the latter year he reorganized the Persian army 
and served in Afghanistan from 1840-43. He was 
consul at Bagdad in 1850 and became consul 
general for Turkey in 1851. He was made direc- 
tor of the East India Co. in 1856 and returned 
to India. In 1859 he was sent as special envoy to 
Persia. Beginning in 1858 he was a member of 
Parliament for a number of years. 

A student of Oriental languages and cuneiform 
writing, Rawlinson published (1846-51) a tran- 
scription and interpretation of the inscription of 
Darius I at Behistun, Persia. With his brother, 
GEORGE RAWLINSON (1812-1902), he made a trans- 
lation of Herodotus, and he aided George Smith 
in publishing “Cuneiform Inscriptions of Western 
Asia.” Among his many and varied writings is 
an account of Eastern political affairs, “England 
and Russia in the East” (1875). In 1871 Rawlin- 
son became president of the Royal Geographical 
Society, and in 1891 he received a baronetcy. 

Ray (rā), a genus of cartilaginous fishes, di- 
vided into numerous families, included the saw- 
fishes, electric rays, skates, sting rays, and eagle 
rays. The sawfish has an elongated body and a 
protruding snout armed with cartilaginous tubes. 
Called the saw, this snout is a formidable weapon 
on which the fish is able to impale its prey. The 
electric ray has organs by which it generates 
electricity for use in defense or as a means of 
killing the smaller animals on which it feeds. 
The skate, or thornback ray, is so named from 
its curved spines. The sting ray is peculiar for its 
vertical fins and barbed spine, with which it is 
able to inflict painful wounds. The eagle ray has 
highly developed pectoral fins, a dilated body, 
and a very thin tail. More than roo species of 
rays have been described, ranging in weight from 
a few ounces to 1,500 Ib. Species of the genus 
are distributed more or less widely in all of the 
seas, 

Rayburn (ra'bárm), sAM(UEL TALIAFERRO), 
Congressman, born near Kingston, Tenn., Jan. 6, 
1882; died in Bonham, Texas, Nov. 16, 1961. He 
was graduated from E. L. Mayo’s Normal School 
(now East Texas State Coll.) and was elected 
(1906) to the Texas house of representatives. 
There he was elected speaker at the age of 29, 
while also studying law at the Univ. of Texas. 
In 1912, as a member of the Democratic party, 
he was elected to the U.S. House of Representa- 
tives; he served there for 49 years (longer than 
any member before him). In 1940 he was elected 
speaker, a position he held for a total of 17 
years, or twice as long as any speaker before 
him; his tenure was broken twice (1947-49, 1953- 
55) when Republicans controlled the Congress. 
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Opposed to isolationism, he backed the Marshall 
Plan and the liberal legislation of his party in 
general with the exception of civil-rights meas- 
ures, which he supported only after 1957. 
Rayleigh (rai), youn william strut, 3rd 
BARON, physicist, born in Langford Grove, Essex, 
England, Nov. 12, 1842; died in Witham, Essex, 
June 30, 1919. Educated at Cambridge Univ., he 
was professor of experimental physics there (1879- 
84) and professor of natural philosophy at the 
Royal Institution (1887-1905). Lord Rayleigh did 
research in almost every branch of physics, but 
his most important work was in optics and cap- 
illarity, Boyle's law at low pressures, and theo- 
retical and experimental acoustics. With William 
Ramsay he discovered argon in 1894. His work in 
optics led to the discovery of new laws concern- 
ing the scattering of light, through which he 
arrived at an explanation of the blue color of the 
sky. He won the 1904 Nobel Prize in physics for 
his research on the density of gases and his dis- 
covery of argon. : 
Raynaud’s Disease (ré-nd2" di-zéz’), in 
medicine, a condition in which the arteries and 
arterioles of the fingers, sometimes the toes, and 
rarely the ears and nose undergo paroxysmal con- 
traction. During an attack, which may last from 
a few minutes to an hour, the affected members 
are pale, cold, and numb. When the spasm re- 
laxes, color returns, and there is a sensation. of 
burning. The immediate cause is cold or emo- 
tional stress. The condition may be primary, or 
it may be secondary to other diseases. It occurs 
with greater frequency among women than 
among men. 
Rayon (ra’én), a name given (1924) to a 
man-made textile fiber. Rayon is a generic word 
used for filaments made from cellulose by pass- 


RAYON 
ing or drawing a cellulose solution through 
orifice and then solidifying it in the form of a 
thread. The cellulose used in the manufacture 
of rayon filaments is obtained from two natural 
sources: from the solid parts of the cell walls 
of wood pulp from pine and spruce trees, and 
from cotton linters, the short fibers of cotton 
which are not suitable for spinning into cotton 
thread. 

The conversion of the cellulose into rayon fila- 
ments may be accomplished by various chemical 
processes: 

In the viscose process, cellulose is treated. with 
caustic soda and carbon bisulfide to form a vis- 
cous liquid of about the color and consistency of 
honey. This substance, called viscose, is forced 
through holes directly into a chemical bath, 
which restores the liquid to a solid. When 
washed and bleached this filament becomes a 
continuous rayon thread which, in chemical com: 
position, is the same as the original cellulose, 
Viscose rayon fiber was first produced in the 


Courtesy American Viscose Corp., Marcus Hook, Pa. 
PROCESS OF MANUFACTURING VISCOSE RAYON 
1 Cellulose, obtained from cotton and from specially treated wood pulp of trees such as the spruce, is fed 
to the mill in sheets like blotting paper. 2 Caustic soda is added to cellulose. 3 After adding carbon disulphide, 
the “crumb,” or matted substance, is dissolved into a honey-like liquid called viscose. 4 Forced through a 
spinneret, the viscose forms fine filaments or threads. 5 Yarn resulting from the many filaments is twisted 
by a revolving spindle. 6 The yarn is reeled into skeins prior to being washed, bleached, and dried. It is 
then wound on cones, spools, or tubes and sent to the fabric mills for weaving or knitting 
2 SSE ee eR NS ee ee 
U.S. in 1911, and now provides about 65 per cent which dissolves the cellulose; the liquid thus ob- 
of U.S. rayon volume. tained is forced through a spinneret into a mild 
In the cuprammonium process, purified cellu- chemical bath, which coagulates it into a con- 
lose, either exclusively from cotton linters, or tinuous rayon thread. This type of rayon was first 
from a combination of cotton linters and spruce made in 1927 and currently provides about 4 per 
pulp, is treated with copper sulfate ammonia, cent of U.S. rayon volume. 
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By either of these processes, rayon filaments 
are produced in the form of a continuous thread 
of predetermined length and diameter and may 
be delivered to cloth mills on cones or spools, 
ready for weaving. A more popular form of use 
for rayon, however, is in staple fiber form. In 
this instance, the filaments are cut into predeter- 
mined lengths immediately after spinning, proc- 
essed, dried, and shipped in bales to the weaving 
mill. There they are processed into yarns in much 
the same manner as cotton and other natural 
fibers. 

Fabrics made of rayon can be woven as sheer 
as the finest silk or as thick as the most wind- 
resistant wool. Rayon, is especially receptive to 
finishes against stains, perspiration, and gas- 
fading, properties which have made it adaptable 
for use both in clothing and home furnishings. 
In addition, the absorbency of untreated rayon 
is greater than that of any other fiber, a charac- 
teristic which has made it useful in increasing 
quantity in the manufacture of medical and hy- 
gienic products, 

Rayon filaments can be engineered with great 
strength, making them useful in many industrial 
applications, such as reinforcing tires, belting, 
hose, and specialty papers. 

New cellulosic research technology has created 
modified rayon staple fibers, called high wet 
modulus fibers, with dry strength greater than 
cotton and wet strength equal to cotton, These 
modified rayons are adaptable to a wide range 
of blends with other fibers, natural and syn- 
thetic, contributing strength and dimensional sta- 
bility, ease of wash-and-wear finishing, and soft, 
luxurious texture. 

Current world production of rayon totals ea. 
5,000,000,000 lb., of which ca. 40 per cent is fila- 
ment and 6o per cent staple rayon. Of the eu. 
40 countries producing rayon yarn, Japan leads 
in volume, with the U.S. and West Germany 
close competitors. See also Plastics; ed da 

Razor (ri/zér), a knife of a peculiar shape 
and with a keen edge, used to shave the hair 
from the face or the head. The best quality of 
steel is used in making razors and the sides of 
the blades are usually drawn or Jj concave. 
The blade is held to the handle pies — — 
facilitates turning it in a position venien! 
for shaving. Razors of this kind are used almost 
exclusively by barbers, while safety razors, he 
are fitted with a guard to prevent cutting 
face, are chiefly used in home shaving. of 

Ré (rå), an island of France, in the Bay 
Biscay, belonging to the department of Charente- 
Inférieure. It is 17 m. long and 4 m. wide. oraaa 
wine and salt are the principal Sad i 
iid aed rae ae 
strongly fortified. Population, €. 9 

Roddion (rédkshin), im chemistry, the 


transformation of matter into one or more dif- 
ferent substances, With a reaction is associated 
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must learn to look systematically across the page 
from left to right, to improve the speed and 
accuracy of his recognition, and to develop com- 
plex and delicate eye-movement habits. He must 
be able to understand the thoughts that are 
expressed by single words, phrases, sentences, and 
paragraphs. The superior reader not only grasps 
the author’s meanings but also judges them from 
a critical point of view. Becoming a good reader 
involves learning a large number of interrelated 
habits and skills and takes place gradually over 
a period of several years. 

Reading Reapiness, Not all children are ready 
to begin the study of reading when they reach 
the age of six years. To be able to learn the 
beginnings of reading casily, the child should: 
(1) be mentally equal or superior to the average 
six-year-old; (2) be physically healthy, with nor- 
mal vision and hearing; (3) have a good under- 
standing of English and be able to speak it in 
simple but complete sentences; (4) be able to 
interpret pictures and to notice similarities and 
differences in pictures, alphabet letters, and word 
forms; (5) have had the opportunity to visit 
many places where he can acquire new ideas; (6) 
be able to take part as a member of a group, 
pay attention, and follow directions; and (7) be 
interested in stories and in learning to read. Many 
children who enter the first grade are not yet 
ready in some of these respects. In an increasing 
number of schools, first-grade children are not 
started on reading until they show that they are 
ready to learn it. For many children, a delay of 
half a year is helpful; a few children are not ready 
for reading until they are seven or eight years old, 
It does a child more harm than good for him to 
be pushed into reading before he is ready for it. 

Teaching Reading, Children are no longer 
started on reading by learning the alphabet. The 
alphabet method was uninteresting and difficult 
for most children. In the majority of schools, the 
children start by reading from large charts and 
from little books called pre-primers. New words 
are taught one or two at a time. The children 
learn them by a “look and say” method; no 
attention is paid to the letters; instead, the chil- 
dren learn to recognize the words by their gen- 
eral appearance. The children read repetitious 
stories in which the same words are used over 
and over, Pictures are used to show what the 
word says. Most beginners find it easier to recog- 
nize a whole word as a unit than to remember it 
by its spelling or by the sounds of its letters. 
After reading two or three pre-primers, the chil- 
dren go on to primers and then to first readers, 
second readers, etc. In a good school, children 
rcad many easy books and are not pushed quickly 
into hard books. They learn to read well by doing 

a large amount of easy reading. 
Although a whole-word method is usually used 


at the beginning, it is important for children to 
learn how to figure out the pronunciation of 
words that they do not recognize. The teaching 
of letter sounds and "word families” is usually 
started in the second half of the first grade, and 
the major part of instruction in phonics is given 
in the second and third grades. Children should 
learn the sounds of single letters and the com- 
mon phonograms, combinations like sh, ate, etc., 
and should be given systematic practice in sound- 
ing words and putting the sounds together. They 
should not be encouraged to spell the word when 
they do not recognize it, but should be taught 
to use the letter sounds. By the third or fourth 
grade, they should begin to pronounce longer 
words by syllables. 

Even in the first grade, much of the reading is 
done silently. Oral reading is necessary in the 
first three grades to check on the accuracy of 
reading and to detect errors. Silent reading ab- 
sorbs most of the reading time from the fourth 
grade on. Reading textbooks are less used and 
more emphasis is placed on "reading to learn" 
than on "learning to read." Three types of read- 
ing become important: careful study of textbooks, 
reference reading to find information on special 
topics, and recreational reading for pleasure. More 
difficulty is caused by ignorance of word mean- 
ings than by inability to pronounce words. Specific 
reading skills, such as skimming, getting the 
central thought, reading for details, and follow- 
ing directions, are developed through special prac- 
tice exercises. Children are taught to locate in- 
formation through use of the index and table of 
contents, to use a dictionary, and to outline or 
summarize what they read. Practice to speed up 
reading is also given in some schools. 

At present, little attention is given in most 
secondary schools and colleges to the teaching 
of reading. If there is a reading program in the 
school, it is usually intended only for those whose 
reading ability is poor. 

Reading Interests. Children in the first three 
grades usually enjoy short, fanciful stories about 
talking animals, fairy stories, and realistic stories 
about children like themselves. They like action, 
excitement, surprise, and humor. The fairy story 
is most popular at the age of eight or nine. Boys 
of 10 to 14 generally enjoy adventure and mystery 
stories, historical tales, animal stories, and read- 
ing about science, inventions, mechanics, and 
hobbies. Girls tend to like sentimental stories of 
home and school life, and also enjoy adventure 
and mystery. Most children enjoy the “comics,” 
which are really cartoon-style serial stories; some 
do no voluntary reading except in comic books. 
In the early teens girls begin to read romantic 
fiction and love stories. Both boys and girls begin 
to read adult books during the teens. There are 
marked individual differences in the degree of 
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liking for reading, the amount of reading done, 
and the kinds of reading matter enjoyed. 

To increase a child's interest in reading, the 
most important thing is to provide a child with 
books that are both easy enough so that he can 
read them without hard work, and in line with 
his interests. Parents who want to select good 
books for their children should consult the chil- 
dren's librarian in the nearest public library. She 
can give helpful suggestions, and can also recom- 
mend published book lists in which the parent 
can look up suitable books. 

The reading of adults is influenced greatly by 
their education and general cultural background. 
Nearly everyone reads newspapers and about four 
adults out of five read magazines, but fewer than 
half ever read a book. Of the books and magazines 
that are read, a large proportion are light and 
trashy fiction. 

Reapine Disability. A child is said to have a 
reading disability if his reading is poor for his 
age and intelligence. Unfortunately, about one 
boy in every five and about one girl in 10 fail 
to learn to read as well as they should. Some poor 
readers cannot do any better because they are 
dull. There are, however, some children who are 
otherwise bright but who fail in reading. There 
are many possible causes for such failure: physi- 
cal handicaps, excessive absence from school, poor 
teaching, nervousness and emotional difficulties, 
and dislike for school are among the commoner 
causes, 

If the child's intelligence is normal, special 
help called remedial reading often produces 
marked improvement. Milder forms of reading 
disability usually can be treated successfully in 
the classroom. Reading disability is a kind of 
educational sickness, and needs expert study and 
treatment if the child is to recover from it. 
Parents should not wait for a child to “grow 
out of” backwardness in reading; the problem 
usually gets worse each year if it is not given 
proper attention. Punishment and nagging to try 
harder usually do not help at all. The more ex- 
treme cases should be taken to a trained psycholo- 
gist or to a psychological clinic for careful study 
to find out the reasons for their poor progress. The 
causes should be found out and corrected; other- 
wise intensified teaching may do no good, Some 
school systems have special remedial reading 
classes, and many colleges and teacher-training 
schools maintain reading clinics. 

A book which has proved very useful to teachers 
and will help parents to recognize the reasons 
why the child has become a poor reader and 
the faults in his reading, and to find out how the 
child can be helped is A.J. Harris’ “How to In- 
crease Reading Ability.” It describes in detail the 
causes of poor reading and the approved methods 
of dealing with each of the common reading 
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faults, such as poor word recognition, lack of 
understanding, poor memory for what is read, 
dislike for reading, slow reading, etc. For the 
high school student, college student, or adult who 
can read fairly well but wants to improve his 
reading skills, any of the following can be used 
as a guide to self-improvement: R. Strang, “Study 
Type of Reading Exercises,” F.O. Triggs, "Im- 
prove Your Reading,” and W.B. Pitkin, H.C. 
Newton, and O.P. Langham, “Self-Improvement 
in Reading.” 

Reading (réd’ing), a town in Middlesex 
County, Massachusetts, 12 m. N. of Boston. It is 
on the Boston & Maine R.R. and is a popular 
suburb. It has manufactures of rubber goods, 
musical instruments, and stoves, It was settled in 
1639 and incorporated in 1664. Population, 1940, 
10,866; in 1950, 14,006. 

Reading, county seat of Berks County, Penn- 
sylvania, 58 m. w.w. of Philadelphia. It is on 
the Schuylkill: River, the Schuylkill Canal, the 
Pennsylvania and the Philadelphia & Reading 
R.R.’s, and several surfaced highways. It covers 
an area of 8 sq. m, and the locality is more or 
less rolling or hilly, East of it is Mt. Penn and 
south is Neversink Mt, both of which are 
reached by improved roads. These eminences 
have a height of about 995 ft. and afford a fine 
outlook over the surrounding country. 

The city has a fine system of public schools. 
It is the seat of two commercial and business 
schools, the Albright Coll., and a number of 
charitable institutions and hospitals. Near the 
city, at Kutztown, is the Kutztown State Teachers 
Coll. The Lutheran Trinity Church, the county 
courthouse, the Federal building, and many fine 
churches are among the noteworthy public build- 
ings. Much of the architecture in the city is mod- 
ern and substantial, especially the business blocks 
and office buildings, such as the Metropolitan- 
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Edison Bldg., the Bell Telephone Bldg., and the 
Colonial Trust Bldg. Concerts, opera, and other 
musical programs enjoy considerable patronage. 

Reading is situated in a fertile farming and 
dairying region,and the agricultural resources are 
well developed. In the city are located the exten- 
sive shops of the Philadelphia & Reading R.R. 
The manufactures include brick, pipe tobacco and 
cigars, machinery, locomotives, pottery, castings, 
hosiery, underwear, textiles, pretzels, shoes, and 
fabrics. It has a large wholesale and jobbing trade 
and is a shipping point for cereals, livestock, and 
fruit. The city was settled in 1733 and laid out 
in 1748 by Thomas and Richard Penn, sons of 
William Penn, Reading was incorporated as a 
borough in 1783, but was chartered as a city in 
1847, when it had a population of 12,000. Popu- 
lation, 1940, 110,568; in 1950, 109,320. 

Reading, a county and parliamentary bor- 
ough of England in the county of Berkshire, is 
situated 36 m. w. of London at the junction of 
the Thames and Kennet Rivers. It is also a 
junction for the Great Western and Southern 
railways. Its history dates back to Saxon times, 
and in 870 it was seized by the Danes; later it 
was visited by several reigning monarchs and was 
involved in serious fighting in the Civil War and 
in the invasion of William III, of Orange, in 1688. 
Its architectural interest is centered in the ruins 
of the Benedictine Abbey founded by Henry I 
and in the Church of St. Laurence, both of which 
were begun in 1121. The town is now the seat 
of the county administration; the parliamentary 
borough returns one member to Parliament. Read- 
ing contains a university, noted for agricultural 
studies; a municipal library, museums, and an 
art gallery; Assize Courts; a county hospital, and 
several schools and churches. It is also noted for 
its manufactures—particularly the — world.re- 
nowned biscuits (cookies) made by Huntley & 
Palmer, Ltd., whose factory is the most extensive 
of its kind in the world. Other industries include 
iron foundries and engineering works, seed-grow- 
ing, malting and brewing, boat building, and the 
making of bricks and pottery. There are also large 
grain, flour, and cattle markets to serve the sur- 
rounding agricultural country. Pop., ca. 100,000. 

Reading, RUFUS DANIEL ISAACS, FIRST MARQUESS, 
statesman, born in London, in 1860; died in 
1935. He became a barrister in 1887, and was 
made queen's counsel 11 years later. Entering the 
House of Commons on the Liberal ticket (1904), 
he was solicitor general and attorney general 
(1910), having been knighted that same year. He 
was the first attorney general to enter a British 
cabinet (1912). As Lord Chief Justice (1913-21), 
he visited the U.S. (i915) to arrange a $500, 
000,000 loan from America to the Allies. He 
returned as a special envoy in 1918. He was 
viceroy and governor general of India (1921-26), 
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and foreign secretary of Great Britain (1931). 

Reagan (ré’gan), JOHN HENNINGER, senato, 
born in Sevier County, Tennessee, Oct. 10, 1818; 
died Mar. 6, 1905. In 1839 he moved to Texas, 
which was then an independent republic, and 
after studying law was admitted to the bar. In 
1852 he was elected judge of the ninth judicial 


district, serving until 1857, when he was elected + 


to Congress. He resigned his seat in Congress in., 


1861 to take part in the secession convention of 


his state, in the same year was made Postmaster $ 


General of the Confederate States, and in 1865 en- 
tered the Cabinet of President Davis as Secretary 
of the Treasury. In 1865, he was taken prisoner 
and confined in Ft. Warren several months. He 
took part in the state constitutional convention 
of 1875, the same year was elected a member of 
Congress, and served continuously until 1886, 
when he was elected to the U.S. Senate. In 1891, 
he resigned his seat in the Senate to become chair- 
man of the Texas State Railroad Commission. 
He and Sen. Cullom were joint authors of the 
Interstate Commerce Act of 1887. 

Reagent (re-d/jent), a chemical material em- 
ployed to perform a specific chemical reaction 
either for the purpose of identification qualita- 
tively, or for determination quantitatively. Rea- 
gents may be acids, bases, solutions, gases, or any 
substance used for a specific reaction. For ex- 
ample, a solution of ammonium oxylate is used 
as a reagent for the precipitation of calcium as 
an oxylate. 

Real Estate (rē? és-tét’), the property which 
consists of land, tenements, and hereditaments. 
In law real property does not only consist of land 
itself, but includes all immovable effects upon it, 
such as timber, minerals, and buildings. This class 
of property is distinguished from personal prop- 
erty, which consists of movable effects, such as 
money, furniture, and livestock. 

Realism (ré’al-iz’m), in philosophy, the doc- 
trine which teaches that objects have an existence 
independent of human perception and cognition. 
It is opposed to nominalism (q.v.), phenomenal- 
ism (q.v.), and skepticism (q.v.). Realistic doc- 
trines have been developed from Greek antiquity 
through the Middle Ages to the philosophical 
schools of the 19th and 2oth centuries. 

In art and literature, realism is the tendency 
to describe the existing world as nearly true to 
life as possible without idealization. As in phi- 
losophy, this trend can be followed through all 
the periods of European civilization. It was espe- 
cially articulate in the last quarter of the 19th 
century, through writers such as Zola, Ibsen, 
Hauptmann, etc. (see Naturalism), in art through 
painters such as Corot, Constable, Courbet, Millet, 
and later the Impressionists (q.v.). 

Reaper (rép’ér), an implement used for cut- 
ting down and gathering grain, as in harvesting 
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V wheat, oats, or corn. ‘Reaping is as old as human 
history, the earliest device for cutting grain be- 
ing the reaping hook, or sickle, which dates back 
to the Old Stone Age. Later employed by the 
ancient Jews and Egyptians, the sickle was used 
throughout the world down to the latter part of 
the roth century. It consisted of a curved blade 
about 2 ft. long, attached to a wooden handle. 
Hand reaping began with cutting the grain a 
handful at a time. This was followed by binding 

the grain into sheaves, which were then com- 

bined to form the shock. In this way, the grain 
was left to cure on the open fields until it was 
ready for threshing. The traditional act of reap- 
ing is a significant part of cultural history, as is 
the familiar sight of grain curing in the sun. 

With the mechanization of agriculture brought 
about by the industrial revolution, hand reaping 
gave way to the simple, multiple-purpose me- 
chanical reaper. Gradually, the sickle was re- 
placed by the scythe, which, in turn, gave way 
to the cradle, and finally to machines drawn by 
animals. In the U.S., the horse-drawn reaper of 
Cyrus Hall McCormick (4.v.) appeared in 1831. 
Subsequent improvements resulted in the com- 
bined harvester, which performs several tasks 
in one operation and threshes as it reaps. See 
Agriculture; Harvesting Machinery; Mowing 
Machine. 

Reason (ré’z’n), that organ, power, or habit 
of mind which understands and infers, in con- 
trast with mere sensing or feeling. Both philoso- 
phers and psychologists have always distinguished 
between such higher processes, commonly called 
“intellectual” or “reflective,” and the lower proc- 
esses of perception and appetite. Man’s reason 
has traditionally set him, the rational animal, 
above the beasts, and made him kin to the angels 
and God. Reasoning is considered his own most 
intimate and autonomous act and yet as grasping 
most deeply and truly what things are in them- 
selves, 

Reason has its charter in logic (q.v.), the sci- 
ence of right thinking, which discerns the con- 
nections of properties or of propositions, and so 
enables either proving or explaining some prop- 
erties or propositions by other properties or propo- 
sitions. The principles of reason are thus said to 
be universal, necessary, and a priori (independent 
of sense experience), perhaps innate; but the ideal 
of reason has naturally changed as interest shifted 
between the deductive logic of classification, syl- 
logism, and mathematics and the inductive logic 
of probability and of scientific generalization and 
hypothesis. It has changed even more as philoso- 
phers and psychologists have argued whether rea- 
son is a supernal and immaterial agent only inci- 
dentally using imagination and calculation, or is 
a quite mundane analysis of our own meanings 
or imaginings, or is mere tremors in the throat, 


Courtesy International Harvester Co., Chicago 
FIRST PUBLIC TEST OF McCORMICK’S REAPER 
At Steele's Tavern, Virginia, July 1831 


or a shuffling of markers, which last can be done 
better by computing machines than by men. The 
word reason, however, is mainly associated with 
the more exalted claims, and the principles of 
rationalism (4.v.) maintain that reason is no 
mere means of inference, but a direct intuition 
of absolute reality. Reason, rationalists teach, is 
superior to the pedestrian "understanding" which 
creates inductive science and even mathematics. 
Some persons label reason almost any mode of 
belief or experience they think has supreme self- 
evidence or authority, however remote from logic. 
The haunting question whether reason conflicts 
with religious faith is thus often confused by 
calling faith "the highest reason." But the real 
problem remains: Is religion supported by, or at 
least compatible with, empirical observation and 
the logic of deduction and induction? The bear- 
ing of reason on moral issues is generally held 
to be the same as on others, but Aristotle and 
Kant thought there is a special “practical reason” 
to show man his duty. 

Other uses of reason are derivative. A reason- 
able (or "rational") man is one whose reason is 
sound. A reasonable argument, belief, or action 
is one in accord with reason. That the world is 
reasonable means that it can be grasped by rea- 
son, What is called “a reason” for anything is 
what makes the thing reasonable in the second 
or third of these senses. The reason may be what 
explains the phenomenon, as fire explains smoke 
(ratio essendi, or reason for being), or what con- 
firms belief in it, as fingerprints confirm a suspi- 
cion (ratio cognoscendi, or reason for knowing), 
or what justifies action, as nourishment is a rea- 
son for eating. Since the reason for a thing’s ex- 
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istence is its cause, reason is often synonymous 
with cause. 

Réaumur (ró-mür), RENÉ ANTOINE FER- 
CHAULT DE, physicist and naturalist, born in La 
Rochelle, France, Feb. 28, 1683; died in Maine, 
France, Oct. 17, 1757. Of noble birth, he was edu- 
cated in La Rochelle and studied mathematics, 
natural history, and physics. In 1703 he moved 
to Paris and, in 1708, was elected a member of 
the Acad. of Sciences. In 1722 he published de- 
tails of an improved method of producing steel 
and described the process of tinning iron. He is 
best known for his invention (1731) of the Réau- 
mur thermometer, which indicates the freezing 
point of water at zero and the boiling point at 
80“. He also invented a type of porcelain which 
was named for him. In the field of natural his- 
tory, Réaumur assembled a valuable collection of 
fossil remains of extinct animals, investigated the 
regeneration of limbs in crustaceans, and studied 
the digestive functions of birds, He wrote mono- 
graphs on many subjects and published an ex- 
haustive "Natural History of Insects" (6 vols., 
1734-42). 

Rebec (rč'bčk), a medieval stringed instru- 
ment played with a bow, the European equivalent 
of the Moslem rebab, and an ancestor of the vio- 
lin, Made of wood, the rebec was pear-shaped 
and had from one to three strings. 

Rebecca (ré-bék’d), in the Old Testament, 
the wife of Isaac and the mother of Jacob and 
Esau (Genesis 22 ff.). 

Rebikov (ryd'hyi-kóf), viavimir ivANOVICH, 
composer, born in Krasnoyarsk, Siberia, May 31, 
1866; died in Yalta, Crimea, Dec. 1, 1920. Some- 
times called the father of Russian modernism, 
Rebikov studied at the Moscow Conservatory and 
in Berlin and Vienna, Although his early compo- 
sitions reflected the influence of Tchaikovsky, he 
soon found his particular idiom by experiment- 
ing with new forms and harmonies. One of the 
first composers to use the whole-tone scale, he 
developed many original devices; for instance, in 
piano and vocal pieces which he called “Mélo- 
mimiques” he combined music and imitation of 
nonmusical sounds. He also wrote several orches- 
tral suites, church works, a pantomime, sym- 
phonic poems, and operas, including "In the 
Storm" (1894) and "The Christmas Tree" 
(1903). 

Récamier (ri-ké-myd’), mapame, social 
leader, born in Lyons, France, Dec. 4, 1777; died 
in Paris, May 11, 1849. She was born Jeanne 
Francoise Julie Adélaide Bernard and was mar- 
ried at 15 to Jacques Récamier, a wealthy middle- 
aged banker. Possessing remarkable charm and 
rare beauty, she presided over a salon which was 
for many years a gathering place for influential 
political, artistic, and literary figures, Among her 
friends were Madame de Staél, Benjamin Con- 


stant, Sainte-Beuve, and Chateaubriand (4q.v.). 
Because of her friendship for a number of former 
royalists and other persons hostile to his govern- 
ment, Napoleon I exiled her from Paris in 1811, 
She returned to Paris in 1814 and retired to a 
convent in the same year. Madame Récamier's 
memoirs and correspondence were published in 
1859. 

Receiver (ré-sev/éer), a disinterested person 
appointed by a court to receive and disburse the 
issues or profits arising from property which is 
in question through litigation, or which belongs 
to an infant or to some other person who is not 
legally competent. The purposes of appointing a 
receiver are to collect rents or profits, to take 
charge of and preserve the property from waste 
or deterioration, and to make final disposition of 
the goods or property as the court may direct. In 
some cases such an appointment is made so a 
business may be conducted, or to prevent the re- 
moval of property beyond the jurisdiction of the 
court. Since the receiver is an officer of the court 
and is required to give a bond for the faithful 
discharge of his duties, he is subject to the law 
and the judicial decree of the tribunal appoint- 
ing him. 

Recessive (ré-sés’iv), in biology, a term de- 
scribing the gene (q.v.) in an allelomorphic 
(q.v.) pair, whose action is obscured by its 
fellow dominant gene. 

Rechabites (rek'a-bits), in the Old Testa- 
ment, an ascetic tribe among the Israelites. Be- 
lieving that contemporary society interfered with 
the simplicity demanded by the religious life, 
they refrained from settling in cities, built no 
houses, and abstained from wine. The tribe, 
which bore a close resemblance to the: Nazarites, 
was founded by Rechab, whose son, Jehonadab, 
effected their organization. During Jeremiah's 
time, the Rechabites resided in Judah and, when 
Nebuchadnezzar invaded Palestine, they took 
refuge in Jerusalem (Jeremiah 35; I Chronicles 
2:55; II Kings 10:15). 

Recife (rå-sč'jâ) or pernambuco, a seaport 
city in northeastern Brazil, capital of the 
state of Pernambuco. One of Brazil's most 
important ports. Recife exports sugar, rum, 
cotton, lumber, hides, fruit, and coffee. The 
city lies partly on the mainland and partly 
on an island, and has a fine harbor enclosed 
by a coral reef, Sugar refining and cotton 
milling are the principal industries. Among the 
interesting buildings are a 17th-century Ca- 
thedral, the basilica of Our Lady of Carmel, 
and an old Dutch fort. Recife was first set- 
ted (1535) by the Portuguese; from 1630 to 
1654 it was controlled by the Dutch. Popula- 
tion, 1950, 522,466. 

Reciprocity (rés-i-pros/i-tj), in commerce, 
that policy which encourages mutually advan- 
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tageous trade relations between two or more 
countries. As a tariff policy, reciprocity is of 
relatively recent origin and is generally distin- 
guished from the two extreme commercial sys- 
tems of protection on the one hand and free 
trade on the other. Great Britain and the U.S. 
may, in this connection, be regarded as typical 
examples; both nations adopted a reciprocity 
policy at approximately the same time, although 
approaching the matter from opposing directions. 
As the home of the Industrial Revolution, Great 
Britain was long able to compete in the world 
markets without protection of any kind, and its 
manufacturers therefore established free trade as 
a firm national policy. At the end of the roth 
century, however, declining markets created a 
general demand for reciprocity with the rest of 
the British Empire, to be combined with high 
tariffs on nonempire products. After more than 
three decades of dispute, this policy was finally 
adopted in 1932. 

The problems of the U.S. were of a quite dif- 
ferent nature, In order to encourage the growth 
of home industries, the government, almost from 
the beginning, had maintained a large measure 
of protection. About the middle of the roth cen- 
tury a short-lived reciprocal trade agreement was 
reached with Canada; again at the beginning of 
the 2oth century, Canada was singled out for 
the renewal of this policy, and again the treaty 
failed to survive opposition in both countries. 
When President Franklin D. Roosevelt assumed 
office in 1933, he attempted to revive the coun- 
try's foreign trade, which had fallen into a seri- 
ous decline. The principal instrument of this 
program was the Trade Agreement Act of June 
12, 1934 (extended by Congress thereafter) which 
empowers the President to negotiate trade trea- 
ties with foreign countries in order "to substitute 
economic cooperation for economic warfare . . . 
and to create the kind of international economic 
relations upon which a structure of durable peace 
can be erected." 

The General Agreement on Tariffs and Trade 
negotiated in Geneva, Switzerland, in 1947, in 
connection with the International Trade Organi- 
zation (gw.), extended the Trade Agreements 
Extension. Act under which the U.S. has had 
reciprocal trade agreements with a number of the 
negotiating countries. The general provisions of 
the agreement, incorporating basic rules with 
regard to nondiscrimination, internal charges 
and restrictions, quotas and exchange controls, 
and other measures are not limited to scheduled 
items but cover the whole of the trade between 
the parties to the agreement. In. 1959 the agree- 
ment had been accepted by 37 countries includ- 
ing the U.S. 

The General Agreement provides that if, 
through unforeseen developments, a particular 
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tariff reduction should increase imports so sharply 
as to cause or threaten serious injury to domestic 
producers, the country granting the concession 
may withdraw or modify it in whole or in part. 
If the concession is modified or withdrawn, 
other interested countries may then withdraw 
or modify substantially equivalent concessions. 
See also Tariff. 

Recitative (rés.i-ta-tév’), the name of a kind 
of vocal composition adapted to musical notes, 
which is midway between ordinary recitation or 
speaking, which it nearly resembles, and meas- 
ured air or song. In its early forms, the recita- 
tive was used to carry forward the action of an 
opera. This was particularly so in the first operas 
(ca. 1600) of the Florentine “Camerata.” In 
what these Florentine composers believed to be 
more or less a reconstruction of Greek drama, 
they set speech passages to a musical pattern and 
accompanied it with a bass line which served to 
keep the singer on pitch. More elaborate accom- 
paniment and more embellishment of this type 
of “song speech” led to “instrumented” recitative 
(recitativo stromentato) or accompanied recita- 
tive, in which the bass was augmented, some- 
times to full orchestral strength. The recitative 
used by Mozart and Rossini in their operas, by 
Handel in his oratorios and operas, etc, sung 
simply and with little embellishment, to a mini- 
mal accompaniment (chords played by a harsi- 
chord, sometimes joined by stringed instruments), 
is called “dry” recitative (recitativo secco), re- 
ferring to the manner in which it is sung. It 
resembles the earlier Florentine recitative. By 
convention, the recitative was used for narration, 
dialogue, and other exposition; the aria (gw.) 
served as comment on the exposition. As the 
oratorio and opera developed, recitative became 
more and more indistinguishable from aria, and 
it is possible to regard Wagner's melodic line as 
extended recitative, although with elaborate ac- 
companiment. See also Opera; Oratorio. 

Reclamation (rékJa-má shin), a U.S. pro- 
gram of water-resource development and con- 
servation in the 17 semiarid Western states, 
authorized by the National Reclamation Act of 
1902, approved by President Theodore Roose- 
velt on June 17 of that year. 

Originally conceived to promote the irrigation 
and settlement of productive Western lands, the 
reclamation program stresses multiple-purpose 
water-resource development for control and use 
of the water resources of the Western states. In 
addition to providing water supplies for irriga- 
tion, reclamation projects provide water for 
municipal and industrial use, fish and wildlife 
propagation, public recreation and related pur- 
poses, as well as providing large quantities of 
by-product hydroelectric power and valuable 
flood-control and navigation benefits. 
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The Bureau of Reclamation, a constituent 
agency of the U.S. Dept. of the Interior since 
1902, and with full bureau status since 1923, has 
invested more than $3,000,000,000 in Federal 
funds in dams, reservoirs, canals, hydropower 
plants and other physical facilities required for 
its extensive water-resource conservation and de- 
velopment activities in the 17 Western states and 
Alaska. These projects are located essentially west 
of the 97th meridian, which approximately con- 
tinues the North Dakota-Minnesota line to the 
Gulf of Mexico. 

In most of that vast region, rainfall averages 
less than 20 in. yearly, Much of the moisture 
precipitation occurs during the winter as snow 
deposited in the high mountains. Construction 
of storage dams to trap and store the runoff 
of water from the melting snow pack or from 
heavy rains is essential to provide water for 
domestic consumption, irrigation, and other uses. 

This artificially produced water supply is abso- 
lutely essential to agriculture and to municipal 
and industrial growth, and to the basic economy 
of the 17-state reclamation area in the West. The 
principal function of the Bureau of Reclamation 
is to plan and build water storage and distribu- 
tion facilities which are beyond the financial 
means or technical capacity of the respective 
state and local agencies. Roughly 92 per cent of 
the Federal funds advanced for this program is 
reimbursable by the project beneficiaries, with 
interest on costs allocated to commercial power 
and municipal and industrial water facilities. 

In 1958 crops valued at $987,000,000 were pro- 
duced on 6,756,737 acres of irrigated land dis- 
tributed among 79 projects and units, Crop 
value per irrigated acre averaged $146.14 for 
all projects, with the highest crop value per acre 
—$681.70—registered at the Cachuma Project in 
California. 

Since about 1902, the bureau has built or 
placed under construction a total of 152 multi- 
purpose storage dams and 113 diversion dams, 
with a combined reservoir storage capacity of 
133,000,000 acre-ft., enough water to cover the 
entire state of New York to a depth of nearly 
4% ft. Irrigation distribution facilities include 
26,005 m. of canals and laterals, and 8,692 m. of 
drains. Power is produced at 41 hydroelectric 
plants with an installed generating capacity of 
5,100,000 kw. and 9,924 circuit m. of trans- 
mission lines. 

Two bureau projects were included by the 
American Society of Civil Engineers in its 1955 
list of the seven modern wonders of civil engi- 
neering in the U.S.: the 726-ft. Hoover Dam 
(formerly known as Boulder Dam, q.v.), the 
world’s third-highest dam; and Grand Coulee 
Dam and the entire Columbia Basin Project 
(south central Washington, about go m. west of 
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HOOVER DAM AND LAKE MEAD 
Dams are important reclamation projects 
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Spokane), described as an “irrigation marvel.” 
Hoover Dam was the world’s highest dam from 
its completion in 1936 until 1957, when it was 
topped by Switzerland's 745-ft. Mauvoisin Dam. 
Vajont Dam in Italy, currently under con- 
struction, has been planned to rise to 840 ft. 
Lake Mead, the 29,827,000-acre-ft. reservoir 
which was created by the Hoover Dam, was 
for many years the world’s largest man-made 
lake (now exceeded in capacity by Wainganga 
Reservoir in India and Kariba Reservoir in 
Northern Rhodesia). 

Grand Coulee Dam is America’s largest con- 
crete dam, requiring 10,585,000 cu. yd. of con- 
crete—roughly about two and a half times the 
quantity required for Hoover Dam. Its two 
powerhouses contain America’s largest hydro- 
electric plant, which has an installed capacity of 
1,974,000 kw. Part of the energy generated is 
used to power the world’s largest irrigation 
pumping plant. 

Each of six pumps already installed is powered 
by a 65,000-h.p. motor and lifts 12,000 gal. of 
water per sec. This is enough water to supply 
the ordinary needs of a city the size of Chicago. 
When all 12 pumps are installed and working 
at capacity, they will be able to lift 511,500,000 
gal. of water per hr. into the 25-m.long Grand 
Coulee, from which it will flow down to irrigate 
a potential acreage of about 1,000,000 acres— 
an area larger than the state of Rhode Island. 

Since 1936, the Bureau of Reclamation has 
been building America’s longest and one of the 
world’s most complex man-made water systems, 
the 500-m.-long water-distribution system of the 
Central Valley Project in California. This inte- 
grated system of water storage and conveyance 
delivers water in river-sized canals to farms and 
communities in two great river basins—the San 
Joaquin and Sacramento River valleys—in an 
area extending from Mt. Shasta on the north 
to the Tehachapi Mts. in the south. 

The project, when completed, will provide 
water for 1,200,000 acres of valuable diversified 
farming land, have an ultimate hydroelectric 
generating capacity of 999,000 kw., and provide 
substantial flood-control and public recreation 
benefits. 


Water resources of the vast Missouri River 
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Basin, which embraces more than one-sixth of 
the surface area of the mid-continental U.S., are 
being jointly developed by two Federal agencies, 
the Bureau of Reclamation and the Corps of 
Engineers. This program, authorized in its initial 
phases in the Flood Control Act of 1944, pro- 
vides for ultimate construction of more than 100 
reservoirs; 27 hydroelectric power plants, with 
an installed capacity of 2,500,000 kw.; and irri- 
gation facilities to deliver water to 4,000,000 
acres of land. 

This is the greatest basinwide water-resource 
development program in the U.S. and one of 
the largest in the world. Its objective is to har- 
ness an unruly river and transform a drought- 
plagued, flood-ridden valley into a land of 
greater economic security, better able to utilize 
its rich potential of human and physical re- 
sources. As the U.S. entered the decade of the 
1960s, this complex development program had 
about reached its half-way mark. 

Another impressive basinwide reclamation 
program was authorized in 1956, a five-state 
water-resource development in the semiarid 
Upper Colorado River basin. This $1,000,000,000 
program includes the construction of four major 
storage reservoirs on the river's main stem, and 
11 participating projects on the tributaries to 
deliver water to basin farms and communities. 
The storage dams include the 7oo-ft. Glen 
Canyon Dam, next in size to Hoover Dam 
downstream, and destined to be the fourth-high- 
est dam in the world. A man-made lake, 186 m. 
long and containing 28,000,000 acre-ft. of water, 
will be created behind Glen Canyon Dam. 
Project reservoirs will deliver water to many 
communities and to 346,000 acres of land. One 
of the projects will make possible water-resource 
development for the Navaho Indians of New 
Mexico. Project hydroelectric power plants are 
planned to generate 1,200,000 kw. of power. 

Bureau of Reclamation reservoirs are heavily 
used for water recreation in the semiarid West. 
More than 19,000,000 recreational visits were 
made to the bureau's reservoirs annually in the 
late 1950's, and bureau projects provided exten- 
sive additional benefits to fish and wildlife 
resources. 

The bureau's Denver Engineering Center is 
world famous for its engineering design and 
rescarch accomplishments. During the 1950's, 
more than 1,000 foreign engineers and water- 
resource technicians and officials spent six 
months or more in training at the center and on 
bureau construction projects, under agreements 
with the U.S. Dept. of State. Former employees 
of the bureau serve as consultants or staff mem- 
bers in water-conservation planning and devel- 
opment in other countries. 


The bureau also maintains a Washington 


office and a field staff assigned to seven regions, 
with headquarters at Boise, Idaho; Sacramento, 
Calif.; Boulder City, Nev.; Salt Lake City, Utah; 
Amarillo, Texas; Billings, Mont; and Denver, 
Colo. See also Conservation; Dam; Dust Storms; 
Irrigation; Soil Conservation; Waterworks. 

Recoil (ré-koil"), the backward kick or jump 
imparted to a firearm when it is discharged. 
When a gun is fired, the gases created by the ex- 
plosion of the powder expand equally in every 
direction. If the gun and the bullet were of the 
same weight, the gun would be driven backward 
with the same speed that the bullet moves for- 
ward. However, since the gun is heavier, the 
backward propulsion is absorbed to a certain 
extent by the greater inertia of the gun. The re- 
maining force applied backward is what is 
known as recoil. In large artillery pieces, the 
heavy recoil is absorbed by hydraulic action, In 
automatic or semiautomatic weapons, the recoil 
force is mechanically utilized to operate the load- 
ing mechanism. Recoilless weapons operate by 
allowing a certain amount of the expanding 
gases to escape rearward through the breech- 
block, or to escape in sidewise directions (instead 
of merely forward) from the muzzle, through a 
slotted device called a muzzle brake. 

Reconstruction (ré-kón-strük'shün), the 
term applied to the process of bringing back to 
the Union the states that seceded before or at 
the beginning of the Civil War (q.v.) in Amer- 
ica. The Confederate States passed under the 
military control of the U.S. when the Con- 
federate army surrendered in 1865, but the states 
of this federation were regarded as conquered 
territories and not as members of the Union. 
President Johnson held the view that these states 
maintained the same constitutional relation to 
the U.S. government as before their secession, 
and accordingly appointed provisional gover- 
nors. However, Congress upheld the view that 
these states could be readmitted only on such 
terms as that body would impose. 

President Johnson had recognized provisional 
governments in all the Southern states before 
Congress met in December 1865 on their ac- 
cepting the Thirteenth Amendment to the Con- 
stitution. Congress proposed the Fourteenth 
Amendment to the Constitution and in 1867 
passed the Reconstruction Act, by which five 
military districts were established in the South. 
The purpose of the act was to effect a registra- 
tion of voters, including Negroes; these voters 
were to elect representatives to a convention, 
which would make a constitution and submit it 
to be ratified by the people. It was next to be 
submitted to Congress for approval, and, when- 
ever the Fourteenth Amendment was ratified 
by the legislature, the states ratifying would be 
reinstated. 
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From this act resulted the carpetbag govern- 
ment, so called because many designing indi- 
viduals from the North went South to take ad- 
vantage of the unsettled economic and political 
situation, Rendered financially helpless by the 
war, the leading white men of the South were 
excluded from active participation in the affairs 
of government, the debts of the states affected 
were hugely increased without value returned, 
and local offices were seriously mismanaged. 
Many white men, to combat this situation, or- 
ganized secret societies, such as the Ku Klux 
Klan (q.v.), to prevent the Negroes from voting 
or holding public offices, In 1872 Congress 
passed the Amnesty Act, which removed the 
disqualification of the ex-Confederates. The Re- 
construction period ended in the administration 
of President Rutherford B. Hayes (g.v.), who 
withdrew the Federal troops. 

Reconstruction Finance Corporation (fi- 
nans' kór-pó-r'shün), a Federal agency, created 
by Act of Congress, Jan. 22, 1932, and abolished 
as of June 3o, 1957, after having been placed in 
liquidation in September 1953. Originally its 
management was vested in a five-member board 
of directors, but in May 1951 the board was 
abolished and its functions were transferred to a 
single administrator, appointed by the President 
with the advice and consent of the Senate. A 
deputy administrator was also provided. During 
its lifetime, the functions of the corporation were 
both extended and modified by legislation. The 
term of the corporation, originally established 
at ten years, was subsequently extended by Con- 
gress until June 30, 1956, with its lending powers 
Scheduled to terminate on June 30, 1954. The 
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Tape-recording equipment 
such as the model shown 
here has made possible enor- 
mous improvements in the 
quality of television pro- 
grams. The 14-in. reel (up- 
per center) accommodates up 
to 96 minutes of recorded 
black-and-white or color pro- 
graming with the visual 
quality of "live" perform- 
ances (courtesy Radio Corp- 
oration of America) 
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capital stock of the agency, originally fixed at 
$500,000,000, was later reduced to $100,000,000. 
The corporation made loans to public agencies, 
business enterprises (especially small business), 
financial institutions, insurance companies, rail- 
roads, mining interests, and other classes of bor- 
rowers. It was authorized to purchase the capital 
stock of banks, insurance companies, agricultural 
credit corporations, national mortgage associa- 
tions, and various governmental agencies. The 
corporation, directly or through subsidiaries, 
played a major role during World War II. It 
made loans to manufacturers to enable them 
to complete war contracts, built plants and 
facilities for the manufacture of matériel, pro- 
cured supplies and equipment, bought critical 
and strategic materials, and wrote war-damage 
insurance. The corporation's function as a dis- 
posal agency for surplus capital and producers' 
and consumers' goods was transferred in March 
1946 to the War Assets Admin. 

Record (rék’érd), a written memorial or ac- 
count of a fact or event of public interest, made 
by a public official and preserved for future 
reference. Records may be either public or 
private; the care of public records is provided 
for by law. Public records may be classed as 
judicial, legislative, or miscellaneous. Both the 
books and the original paper pertaining to a 
cause at law are legal records. See also Docu- 
ment; Domesday Book. 

Recording (ré-kórd'ing), the process of pre- 
serving sounds, pictures, or data in reusable 
form. The earliest and perhaps most familiar 
device for this purpose is the phonograph (4.v.). 
Aside from phonographic recording, the term is 
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specifically applied to the preservation and re- 
production of material by electronic devices 
without the intervention of light or lenses (e.g., 
film projectors, microfilm readers) or of 
mechanical pickups (e.g., phonograph needles). 

Most recording is now done by means of 
plastic tape coated with iron oxide, which is run 
through machines called tape recorders. In the 
simplest form, the household recorder or office 
dictating machine, sound is picked up by a 
microphone or by direct connection to a phono- 
graph or radio. Electronic tubes or transistors 
translate the sound into electromagnetic im- 
pulses, which are imprinted on the tape as it 
passes over a “recording head.” These remain 
on the tape until such time as they may later be 
“erased” by another electromagnetic device. 
When the tape is subsequently passed, at the 
same speed at which the recording was made, 
over a “playback head,” the magnetic impulses 
are electronically retranslated into sound through 
an amplifier. The more complex machines 
merely elaborate upon this basic principle. 

Tape recorders may be small enough for a 
businessman or interviewer to carry in a brief- 
case, or even in a pocket, or large enough to 
handle 24 hr. of program material for a broad- 
casting station. They are extremely useful for 
keeping word-for-word transcripts of exactly 
what has been said in an interview or business 
meeting. Sound recorders are widely used in 
radio broadcasting for advance preparation of 
program material and commercial announce- 
ments, and for on-the-spot transcription of news 
events. The phonograph-record industry uses 
taped material for the cutting of lacquer disks; 
tape has the advantage that it can be edited (cut 
and spliced) at will. The motion-picture industry 
uses recorders to capture the sound-track por- 
tion of films. For television, tape recorders con- 
vert both sound and picture signals (in either 
black-and-white or color) into tracks on mag- 
netic tape for either immediate or later play- 
back. Taped television material approximates 
the picture quality of “live” programing more 
closely than does motion-picture film, and it has 
the advantage of immediate availability (ie. 
does not have to go through the development 
processes of film). 

Magnetic tape is becoming increasingly impor- 
tant in electronic processing of data. Facts and 
figures previously tucked away on bulky paper 
in filing cabinets are now recorded on reels of 
magnetic tape with the help of electronic com- 
puters, This system not only saves filing space 
but, by coding systems, makes vast amounts of 
data immediately available. Nonbusiness com- 
puters are used to guide and track the missiles 
of the space age as well as to record on magnetic 
tape their successes and failures. 
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The specific advantages of tape recording are 
the saving of filing space, the ease with which 
tapes may be edited, and the fact that the tapes, 
while subject to mechanical contact (with re- 
cording and reproduction heads), are not subject 
to wear from phonograph-needle contact or to 
heat (as in projection machines), so that there 
is no marring of their reproduction surfaces; 
their fidelity and accuracy are therefore much 
more permanent than those of phonograph 
records or film. 

Recreation (rék-ré-a’shun), pleasurable ac- 
tivity outside a person's daily work or duties. 
Recreation, a boon to bodily and mental health, 
may take the form of athletics, arts, crafts, music, 
drama, social activities, creative expression, or 
amusements. As a spectator, or preferably as an 
active participant, the average person has much 
to gain from recreational activities. Some persons 
are capable of conducting such a program indi- 
vidually, but most people are able to enjoy a 
rich and satisfying leisure only if recreational 
opportunities are provided by community agen- 
cies, Factors leading to an increase of recrea- 
tional facilities on the part of government, edu- 
cation, church, business, and industry have been: 
gradual decrease of working hours; wider em- 
ployment of women (including mothers); live- 
lier interest in sports and organized entertain- 
ment; social problems including juvenile delin- 
quency; overcrowded living conditions; and the 
recognition of the importance of recreation as 
a means of self-expression. Today the provision 
of recreational facilities and programs for the 
public is the concern of local, state, and Federal 
administrations, of philanthropy, and of social 
welfare organizations. 

Recreation, formerly on a simple home scale, 
has been aggrandized by the introduction of the 
automobile, motion picture, radio, and countless 
other inventions affecting everyday life, so that 
it now covers a tremendous field. It has become 
an integral part of the American scene. If prop- 
erly planned and directed by trained leaders, 
recreational activity can serve to combat social 
ills, such as juvenile delinquency (q.v.), and to 
promote the nation's health. Recreation for the 
public requires expenditures for facilities, lead- 
ership, and programs in order to assure satis- 
fying diversion to all children and adults. 

Increasing emphasis is placed on outdoor rec- 
reational areas and facilities. Public parks have 
become play centers rather than restricted hor- 
ticultural exhibits. The municipal recreation sys- 
tem includes such features as bandstands for 
outdoor concerts, stadiums, playfields, neighbor- 
hood playgrounds, swimming pools, dance pavil- 
ions, golf courses, tennis courts, gymnasiums, au- 
ditoriums, museums, and winter sports facilities. 

Schools are meeting the greater need for rec- 
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reation by providing playgrounds and by in- 
struction in games and sports, arts and crafts, 
music, and other activities that can be enjoyed 
in leisure time. Clubs organized around a spe- 
cific recreational interest, such as nature study, 
hiking, sewing, reading, bicycling, etc., abound 
in modern schools and colleges. 

Organized sports cater to the important prob- 
lem of leisure activity. Community centers, Young 
Men's and Young Women’s Christian and He. 
brew Assn. buildings, industries, churches, and 
numerous other youth-serving organizations offer 
indoor and outdoor recreation, 

The role of recreation in wholesome human 
living was recognized by the armed forces during 
World War II, Vast sums were expended for 
recreation facilities and equipment. In com- 
munities, varied services were rendered by such 
organizations as the U.S.O. 

An undeniable thread of our social fabric, 
planned recreation calls for a well-balanced pro- 
gram, integrating private, municipal, county, 
state, and Federal efforts. It requires ample funds, 
wide cooperation, and intelligent organization 
and administration. For more than 40 years 
guidance and leadership in the field have been 
rendered by the National Recreation Assn. 

Rectangle (rék’sing-g'l), a parallelogram 
having all of its angles right angles, The area 
of a rectangle is equal to bh, where b is the 
length of the base and A is the altitude. A 
rectangle having all of its sides equal is called 
à square, A diagonal of a rectangle divides it into 
(wo congruent right triangles. The two diagonals 
of a rectangle are equal and bisect each other. 

Rectification (rék-ti-fi-kü'shün), a term used 
in the distilling industry for the purification of 
crude spirits. Two methods of rectification are 
Practiced. The first method is the redistillation 
of spirits, this term being applicable to any 
redistillation, whether of alcohol or other sub- 
stance. To avoid confusion, rectification by dis- 
tillation is termed fractionation or fractional dis- 
tillation. The second method is one of blending, 
usually by filtration through bone char or acti. 
vated charcoal. 

Alcohol obtained from inexpensive sources, 
such as molasses, mixed with grain whiskey, 
would Place pure grain whiskey at a competitive 
didus utu an equalization tax, 
cal a rectifying tax, is placed on whi 
blended with raw alcohol, 5 ad 

In electricity, rectification is the process of con- 
verting an alternating. current into a unidirec- 
tional current by means of a rectifier (q.v.). If 

rectifier uses only half of the alternating cur- 
Tent wave, it is called single-wave, but, if it uses 
both halves of the wave, it is called full-wave. 
Since the rectified current is pulsating, a filter is 
frequently employed to smooth the fluctuations, 
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Rectifier (rék’ti-fizr), in electricity, a static 
device used for converting alternating current 
(q.v.) into unidirectional or direct current (4.0) 
by means of electrical conduction, Such a device 
permits the passage of an electric current in one 
direction only, just as a check valve in a water 
system permits water to flow in only one direction, 

Developments and improvements in rectifiers 
and rectifier circuits in recent years have made 
them of increasing importance in industrial elec- 
trical systems, and in many uses they have now 
supplanted rotating equipment (sec Converter). 

Static rectifiers are widely used in radios, in 
charging storage batteries, and in electrochemical 
processes, all of which uses require direct current, 
There are several types, including the following: 
(1) Thermionic vacuum tube (4.v.), with hot 
(two-element) cathode and gaseous conduction. 
Some of these use mercury vapor (e.g., “Tungar; 
"Phanotron"). (2) Thermionic vacuum „tube 
with hot (three-element) cathode, in which a 
grid is introduced as the third element for con- 
trol (“Thyratron”). (3) Mercury-arc tube with 
cold (pool-type) cathode and gaseous conduction. 
(4) Dry-disk tube, in which unilateral conduc- 
tion takes place at a junction between a copper 
disk and a layer of cuprous oxide. These may be 
said to be the principal types; but any device 
which permits the passage of current in only one 
direction may be used as a rectifier. 

Rectum (rek'tüm), in anatomy, the lowest 
part of the intestine, situated within the pelvis 
and ending in the anus. 

Red (red), one of the three primary colors, 
seen at the end of the spectrum, owing to the 
fact that its rays are the least broken or re- 
frangible. Red pigments or coloring matters are 
obtained from the mineral, animal, and vegetable 
kingdoms. Vermilion and the red ochers come 
from mineral sources, carmine and scarlet from 
animal sources, and madder pigments from vege- 
table sources. 

Red Bank (réd bangk), a borough in Mon- 
mouth County, New Jersey, ca. 40 m. s.w. of New 
York City. Situated on the Navesink River, it is 
served by the Pennsylvania and the Central. of 
New Jersey R.R.s. Red Bank produces washing 
machines, uniforms, cosmetics, and drugs. Clay 
and gravel deposits, potato farms, and apple 
orchards are in the vicinity. Just east of Red Bank 
is part of the famous New Jersey shore resort 
area, and the borough is the site of summer and 
winter sports events. Red Bank was settled in 
1650 and incorporated in 1872. Population, 1940, 
10,974; in 1950, 12,743. 

edbreast (red'brést). See Robin. 

Red Cloud (réd klowd), popular name of 
MAQPEYA-LUTA, a chief of the Oglala Sioux, born 
near Blue Creek, Nebr., 1822; died in Pine Ridge, 
S.D., Dec. 10, 1909. He was noted at an early 
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age for bravery upon the warpath and wisdom 
in council. In 1863 he fought against the Federal 
government and remained hostile for five years. 
He joined Sitting Bull in opposing the sale of the 
Black Hills and the surrender of their posses- 
sions in South Dakota and Wyoming. In 1890 he 
joined in celebrating the ghost dance. He was 
several times a delegate to Washington, D.C. 
Redcoats (rédkots), popular name for the 
British soldiers during the American Revolution, 
derived from the color of their military uniforms. 
Red Cross (réd kréss), american, one of a 
number of national societies organized for the 
relief of the sick and wounded in time of war, 
and for other purposes. The Treaty of Geneva, 
under which Red Cross societies operate, origi- 
nated as a result of the efforts of Henri Dunant, 
a Swiss noncombatant who witnessed the battle 
of Solferino in 1859 and, horrified at the suffer- 
ing of the wounded, organized the villagers of 
surrounding communities into volunteer groups 
to give assistance after the fighting had ceased. 
At the close of the war he published his im- 
pressions of the event, “Un Souvenir de Sol- 
ferino,” in which he vividly described the suf- 
fering of the sick and wounded left on the field 
of carnage and called for a world conference to 
“found and organize in all civilized countries 
permanent societies of volunteers which in time 
of war would render aid to the wounded without 
distinction of nationality.” In the third edition 
of his booklet, published in 1863, he advanced 
the thought that such societies might also be of 
great service during epidemics or in disasters 
such as floods and fires, 
Following through, 
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European countries in order to win support for 
his ideas. The result was an exploratory confer- 
ence held in Geneva in 1863 and attended by 36 
representatives of 16 nations. Dunant's sugges- 
tions were favorably received and the conference 
proposed an agreement between the nations em- 
bodying the newly advanced principles. 

In 1864, at the invitation of the Federal Coun- 
cil of Switzerland, a convention was held in 
Geneva, the outcome of which was the Treaty 
of Geneva or Geneva Convention, based sub- 
stantially upon the recommendations made the 
previous year. It set forth the principles that 
wounded soldiers were to be respected; military 
hospitals were to be regarded as neutral; per- 
sonnel and material of the medical services were 
to be protected; and the symbol of this protection 
was to be the red cross. In 1906 protection for 
volunteer aid societies sanctioned by their govern- 
ments was included in the treaty, and in 1929 
standards were established for treatment of pris- 
oners of war; the latter were granted mail and 
parcel post privileges, and provision was made 
for inspection of prisoner-of-war camps. 

Under the Treaty of Geneva, the International 
Red Cross Committee operates to see that signa- 
tories abide by its provisions. Composed entirely 
of Swiss citizens, the committee during World 
War II directed and supervised distribution of 
431,862 tons of supplies such as food parcels, 
medicine, and clothing for prisoners of war. It 
was in charge of the reforwarding of all mail 
between prisoners of war and their families, The 
International Committee, along with the national 
Red Cross societies, provided a system of com- 
munication between free civilians living in coun- 
tries at war with cach other and in this capacity 
handled more than 23,000,000 messages. During 
the war the committee maintained 56 delega- 
tions, composed of 320 delegates, who inspected 
4450 prisoner-of-war camps. For its work on 
behalf of prisoners of war in 1944 the Interna- 
tional Committee was awarded the Nobel Peace 
Prize in November 1945. 

The League of Red Cross Societies, a separate 
organization from the International Committee, 
was founded in 1919 and works in close co- 
operation with the latter. The league's function 
is primarily to co-ordinate peacetime activities 
of national Red Cross societies throughout the 
world, particularly as they affect disaster relief, 
education, health, Junior Red Cross, and similar 
matters. The league is also interested in strength- 
ening national societies and rebuilding those dis- 
rupted by war. American Red Cross Chairman 
Basil O'Connor was elected chairman of the 
Board of Governors of the league for a four-year 
term at the organization's first postwar meeting, 
Nov. 14-16, 1945, in Paris. 

Under the leadership of Clara Barton, who 
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served as its first president, the American Red 
Cross was founded in 1881 with permanent head- 
quarters at Washington, D.C. The U.S. ratified 
the Treaty of Geneva the following year. Expan- 
sion of the society's work led to a complete re- 
organization in 1905, when the Red Cross was 
granted the congressional charter under which it 
now operates. This charges it with the obliga- 
tion of furnishing aid to sick and wounded in 
time of war, acting in matters of voluntary re- 
lief, maintaining communication between the 
people and their armed forces, and carrying on a 
system of national and international relief in time 
of peace, to prevent or mitigate the suffering 
caused by pestilence, famine, fire, floods, and 
other national calamities. 

In its early years, the American National Red 
Cross drew wide public acclaim by its prompt 
action in disasters both at home and abroad. 
During World War I, the organization expanded, 
the number of chapters increasing from 560 to 
3700, while membership rose from 500,000 to 
20,000,000. During this period it collected and 
Spent approximately $400,000,000 for relief and 
services, The American Red Cross provided a 
number of fully equipped hospital units, staffed 
with surgeons and nurses. At about this time, too, 
the Red Cross undertook its welfare activities 
among personnel of the armed forces: representa- 
tives were attached to units sent into Germany 
and Siberia; assistance was extended to families 
of servicemen in matters of comfort, business 
difficulty, illness, etc, Co-operating with the In- 
ternational Red Cross Committee, food and 
clothing were sent to prisoners of war, and badly 
wounded men were exchanged, During and after 
the war, the problem of refugees and other 
civilian war victims became acute. Acting in co- 
operation with the government agencies at home 
and abroad, the Red Cross provided food, cloth- 
ing, shelter, medical care and employment to 
millions of refugees; nearly 2,000,000 were aided 
in France alone. 

President Wilson, by proclamation in Septem- 
ber 1917, created the American Junior Red Cross 
in which 8,000,000 boys and girls were shortly 
enrolled. By their handicraft and labor they con- 
tributed millions of articles, such as canes, splints, 
and furniture, for use by the armed forces. 

Following World War I, the American Red 
Cross entered a period of expansion of its normal, 
peacetime activities. Widespread floods in the 
Ohio and Mississippi Valleys and elsewhere, and 
other serious disasters, called its relief workers 
into action repeatedly. Educational and health 
services were strengthened, The Red Cross also 
assisted in administering government distribu- 
tion of certain surplus commodities during the 
drouth years in the early 30s. With 4,000,000 
veterans of World War I, assistance to these men 
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and their families and dependents was a con- 
tinuing and important responsibility. 

With the outbreak of World War II, the Red 
Cross was once more called upon to expand its 
vital services. The American Red Cross provided 
relief in the form of food, clothing, and medical 
supplies to millions of civilian war victims in 
Poland, Russia, Finland, Norway, Holland, Bel- 
gium, France, England, and other countries. The 
Red Cross acted as official recruiting agent for 
Army and Navy Nurse Corps personnel. Aided 
by the Junior Red Cross, the adult organization 
made and distributed millions of comfort and 
recreation articles. Clubs, canteens, hospital mo- 
tion-picture theaters and recreation centers, along 
with assistance in personal and family problems, 
helped the men and women in the services to 
overcome or forget their problems. More than 
13,000,000 pints of blood were collected for the 
armed forces and processed into life-saving 
plasma and other products. All other welfare 
activities begun in previous wars were resumed 
on a larger scale, More than 4,000,000 volunteer 
workers in the U.S. assisted in this work. A gen- 
erous American public responded to the Red 
Cross appeals for funds by contributing $666,- 
510,388 during the war years. 

With the change-over from war to peace, the 
American Red Cross prepared to continue its 
peacetime activities on an expanded basis. Health 
and educational services were reorganized. A 
civilian blood-donor service was established. 
Work on behalf of veterans in hospitals was ex- 
panded. Chapter home service, which assists the 
families of servicemen as well as veterans and 
their famiiles in meeting personal and family 
problems, was enlarged so that it might better 
cope with increasing demands. Disaster prepared- 
ness and relief committees in chapters were 
strengthened. 

Redemption (ré-démp’shiin), a theological 
term expressing the idea that individual man, 
being born in sin, must be redeemed and that 
the means of his redeeming will be provided by 
the Deity. This idea is not limited at Christian- 
ity, but is shared by all highly developed religions. 
To mention only one non-Christian example, the 
Buddhist conceives redemption to be a final goal 
to be reached by successive reincarnations and 
rebirths. The more he has succeeded in sup- 
pressing his natural cravings in one life, the 
higher will be the level on which he will be 
reborn. He reaches his final salvation after he 
has succeeded in suppressing all human activities, 
which, to the Buddhist, always mean pain. This 
salvation is conceived of as complete nonexistence 
in personal form (see Buddhism). 

Redemption in the Western world is always 
associated with the specific Christian idea of 
redemption. Although the Old Testament already 
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speaks of the possibility of redeeming, there it 
is a payment of money or a punishment which 
grants redemption, and redemption is not con- 
ceived of as spiritual but as a mere physical re- 
demption from evil in this world. National 
redemption of the Jews meant deliverance first 
from Egypt and later on from Babylon, and for 
these purposes God is the Redeemer. 

The general concept of Christ is that of a per- 
sonal Redeemer. His sacrificial death is the re- 
deeming payment, the ransom. Theological in- 
terpretations of how far this payment goes vary, 
however, from that which believes Christ's sac- 
rifice has redeemed only the individual man 
from sin and sin's punishment to that which be- 
lieves that He redeemed the whole world from 
evil. In the latter form, when the whole world 
will be purged and healed, the idea approaches 
the Jewish concept of redemption through the 
Messiah. Originally, Christian redemption was 
interpreted as a payment to the devil, who 
through original sin held his hold on man. Later 
usage of the word saw it as a payment to God in 
order to make good what man had failed through 
his sin. Finally, redemption was thought of as 
the ultimate hope of man, but beyond his per- 
sonal power to reach. Instead of that, Christ paid 
by His death and thus salvation was offered to 
man, How conclusive this offer, spontaneous and 
open to all men, is, remains the great theological 
problem of all Protestant theology. The great 
questions are whether grace exists, and whether 
everyone can participate in it or whether one 
must do something to deserve it, and whether 
or not there is actually an assurance of salva- 
tion. The Catholic doctrine has always answered 
that faith in the creeds and the teaching of the 
Church is the decisive factor for salvation, but 
not all Protestant creeds share this belief. See also 
Predestination. 

Redfish (réd’fish), the name of several fishes, 
found chiefly off the southern coast of the U.S. 
and in the waters off the coast of California and 
Lower California. One of the species is the fa- 
miliar red drum, or channel bass, which has a 
grayish red color and is from 3 to 5 ft. long. It 
is caught in the Gulf of Mexico as a food fish. 
A species frequently called flathead is abundant 
in California. 

Red Jacket (réd jak’ét), an Indian chief of 
the Senecas, born near Lake Seneca, New York, 
in 1752; died on the Seneca reservation near 
Buffalo, Jan. 30, 1830. His Indian name was 
Sagoyewatha, meaning “He keeps them awake,” 
but he was named Red Jacket from a scarlet jacket 
presented to him early in the Revolution by a 
British officer. He fought with the Six Nations 
against the colonists during the Revolution, but 
helped the Americans against Tecumseh in 1809- 
10, and fought against the British in the War 
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of 1812. He lost his position as chief for a time 
after retiring to the reservation on account of 
intemperate habits, but was afterward reinstated. 
Red Jacket was sagacious as a statesman and elo- 
quent as an orator, but persistently opposed the 
establishment of Christian missions and schools. 
He was the last chief of his tribe, and is there- 
fore sometimes called “the last of the Senecas.” 

Redlands (réd’landz), a city in San Ber- 
nardino County, Cal, at the foot of the San 
Bernardino Mts., 68 m. x. of Los Angeles. It is 
the center of the largest navel orange plantings 
in the world. There is a community concert 
bowl and the chief buildings include the Univ. 
of Redlands, Smiley Public Library, the Lincoln 
memorial shrine, and several fine churches. It 
was settled in 1881 and incorporated in 1888. 
Population, 1940, 14,324; in 1950, 18,429. 

Red Men (réd mén), IMPROVED ORDER OF, à 
patriotic, fraternal, and beneficial organization, 
first chartered by an act of legislation in Balti- 
more, Md., on Mar. 14, 1834. The members form- 
ing the order came from the patriotic fraternal 
orders first instituted about 1765 in Boston, then 
known as the Sons of Liberty and Sons of St. 
Tammany Society. In 1813 the Society of Red Men 
was formed at Ft. Mifflin, in Pennsylvania. This 
later became the Improved Order of Red Men, 
adding the beneficial to the patriotic and fraternal 
elements. The council fire of the first session of 
the Great Council of the U.S. (national body) 
was kindled in Baltimore in 1847 under a char- 
ter granted by the Commonwealth of Pennsyl- 
vania, The Improved Order of Red Men now 
operates under a congressional charter approved 
Apr. 17, 1906. 

Three degrees are conferred: those of adop- 
tion, warrior, and chiefs. The chiefs (officers) 
are named after officials among the Indians, such 
as prophet, sachem, senior sagamore, junior saga- 
more, chief of records, and keeper of wampum. 
The order has a membership of about 200,000, 
which includes the auxiliary (female) Degree of 
Pocahontas. The motto is “Freedom, Friendship, 
and Charity.” 

Redmond (réd’miind), JOHN EDWARD, states- 
man, born in Dublin, Ireland, in 1856; died Mar. 
6, 1918. He studied at Trinity Coll., Dublin, was 
admitted to the bar and became a member of 
parliament, representing New Rose until 1885, 
when he was elected for North Wexford. In 1900 
he became the leader of the Nationalist party, 
in which he continued active for Home Rule 
until his death. He declined the honor of hold- 
ing à position in the coalition cabinet of 1915. 

Red River (réd riv’ér), an important western 
tributary of the Mississippi, the most southerly 
affluent of that river. It rises in the Staked Plain 
in Texas, near the boundary of New Mexico. It 
receives the water from the Negro, Washita, and 
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Little Washita Rivers. Owing to its winding 
course, the Red River has a length of 1,550 m., of 
which about 1,200 m. are navigable. It was so 
named from the color of the sediments carried 
by it in a period of high water. 

Red River, or soNc-kot, a river of French 
Indo-China, in Tonking, rising in the highlands 
of southern China. After a course of 650 m. to- 
ward the southeast, it discharges through a delta 
into the Gulf of Tonking. In its course are sev- 
eral rapids. On its banks is the city of Hanoi, 
the capital of Tonking. 

Red River of the North, a river of the U.S. 
and Canada, forming the principal part of the 
boundary between Minnesota and North Dakota. 
The Otter Tail rises in the lake region of western 
Minnesota, near the source of the Mississippi, 
and has a general course toward the southwest 
until it makes a bold curve near the border of the 
state and then joins the Bois de Sioux to form 
the Red River of the North, which flows nearly 
due north into Lake Winnipeg. Among its nu- 
merous tributaries in the U.S. are the Goose, 
Sheyenne, Wild Rice, Marsh, and Red Lake 
Rivers. Its total length is 660 m., of which 520 m. 
are in the U.S, The Assiniboine joins it in Mani- 
toba, at the city of Winnipeg. The Earl of Selkirk 

the famous Red River settlement, on the 
banks of the Red River of the North, in 1812. 
It was founded on a tract of land obtained from 
the Hudson Bay Co., which was afterward con- 
veyed back to that company, and in 1870 was 
transferred to Canada. It is now a part of the 
Province of Manitoba. 

Red Sea (réd sč), or annia GULF, an inlet 
from the Indian Ocean, lying between Africa and 
Arabia, It communicates with the Gulf of Aden 
by the Strait of Bab-el-Mandeb, and stretches in 
a narrow expanse of water toward the northwest 
to the Isthmus of Suez, which separates it from 
the Mediterranean, Its length is 1,450 m. and its 
width in the central part is about 200 m., whence 
it gradually diminishes toward the extremities, 
being about 20 m. wide near the Strait of Babel. 
Mandeb, It is divided in the upper part by the 
Sinai Peninsula, thus forming the two gulfs of 
Suez and Akabah. The former is the larger of 
the two, being 180 m. long and 25 m. wide, while 
the latter is 100 m. long and about 12 m. wide. 
The Red Sea has been an important seat of com. 
ogni from wn antiquity and was navigated 

ancient Egyptians, Phoenicians, Aral 
Hebrews, and Persians. M 

Navigation of the Red Sea is more or less dan. 
Lud owing to gehe of violent winds 
a numerous T and coral reefs 
that abound along the Icd reefs are 
Particularly abundant near the Arabian coast, 
where they are remarkable for their scarlet tints 
mingled with white, A strong current of wind 
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blows from the south from October to May, and 
from the north from May to October. This re- 
sults in a current of water passing through the 
Strait of Bab-el-Mandeb in the former season, 
which raises the sea level several feet, but it is 
correspondingly lowered in the period in which 
the wind blows from the north. Much of the trade 
from Southern Asia passed up the Red Sea and 
was conveyed by caravans to the Mediterranean 
until the route around the Cape of Good Hope 
was discovered, when it was turned largely in 
that direction, but in 1870 the Suez Canal was 
opened to trade, which immediately re-established 
the Red Sea as an important highway between 
the Orient and the Occident. Considerable trade 
is carried across the sea, but this consists chiefly 
of local products and the traffic in connection with 
pilgrims to Mecca. Jedda, Hodeida, and Mocha 
are the principal seaports on the Arabian coast 
and Kosseir, Massowa, Suez, and Suakim on 
the African coast. 

Red Spider (red spi/dzr), or SPINNING MITE, 
a type of Acardia or Acarina, a parasite which 
causes the leaves of plants to turn yellow. 

Redstart (réd’stért), a genus of American 
birds which are native to a region extending from 
Canada to Bolivia. About a dozen species have 
been described. They are very active, being 
skilled in catching flies and other insects while 
on the wing. The male of most species has a 
glossy black color, with spots of white and orange 
red on the wings and tail, and the female is 
brownish, The common redstart of the Old 
World is somewhat larger and resembles the 
redbreast. It has a melodious song and may be 
domesticated. Redstarts are migratory. 

Redtop (réd’tdp), the name of several species 
of grass grown extensively for hay and pastur- 
age. It is sown in most localities with timothy 
and clover and thrives best in soils that are too 
moist for the growth of other cultivated grasses. 
All the species are valuable because they main- 
tain themselves against the growth of weeds and 
other grasses of less value. Some species are small 
and are sown to decorate lawns and parks, 

Red Wing (réd wing), county seat of Good- 
hue County, Minnesota, on the Mississippi River, 
40 m. s£. of St. Paul. It is on the Chicago Great 
Western and the Chicago, Milwaukee, St. Paul 
& Pacific R.R.’s. The noteworthy buildings in- 
clude the county courthouse, the Sheldon Memo- 
rial Auditorium, and the postoffice. Manufactures 
include shoes, furniture, lumber products, ma- 
chinery, plate glass, stoneware, flour, and earthen- 
ware. The surrounding country is agricultural 
and dairying. Red Wing was settled in 1853 and 
incorporated as a city in 1857. Population, 1940, 
9,962; in 1950, 10,645. 

Red-Winged Blackbird (red'wing'd blak’- 
bird), a small black bird with a red-colored patch 
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on each shoulder, native to the East and Middle 
West of the U.S. 

Redwood (réd'wóód), a species of sequoia, 
native to the Pacific coast of North America, but 
found chiefly in Oregon and California. It is one 
of the largest trees in existence, attaining a diam- 
eter of 12 to 15 ft. and a height of 225 to 300 ft. 
The name redwood is applied because the newly 
cut wood has a reddish color, but it soon fades 
on exposure to light and the air. The grain of 
the wood is straight, is well fitted for inside fin- 
ishing of buildings, and takes a good polish. The 
forests are maintained by seeds and suckers sent 
up from the stumps. See Sequoia. 

Reece (rës), B(mAziLLA) cAmROLL, politician, 
born in Butler, Tenn., Dec. 22, 1889; died in 
Bethesda, Md., March 19, 1961. A member of the 
Republican party, he served 18 terms as a Con- 
gressman from Tennessee (1921-31, 1933-61); he 
Was succeeded by his widow, Louise Goff Reece. 
He was also chairman (1946-49) of the Republi- 
can National Committee. 

Reed (réd), in music, the mouthpiece of the 
bassoon, hautboy, clarinet, and several other in- 
struments, Reeds were first made of cane, whence 
the name has been extended to the reeds of the 
organ and the harmonium, which are now made 
of a thin strip of metal. The reed itself does not 
produce the sound, but is only the means of ob- 
taining the sound from the current of air di- 
rected against it, Two classes of reeds are in 
general use, the striking and the free. The strik- 
ing reed is commonly used in the pipes of an 
organ and requires to be placed in a tube as a 
means to produce a musical sound, The free reed, 
such as is used in the harmonium, has a smoother 
and more mellow sound than the striking reed 
and does not require a pipe, as does the latter. 

Reed, james a., politician, born near Mans- 
field, O., Nov. 6, 1861; died Sept. 8, 1944. His 
parents moved to Linn County, lowa, in 1864. 
He practiced law in Cedar Rapids for two years 
and then moved to Kansas City, Mo., where he 
became actively identified with local and state 
politics às a Democrat. In 1898 he was elected 
Prosecuting attorney for Jackson County, Mis- 
souri, serving until 1900. He was mayor of Kan- 
sas City for two terms, from 1900 to 1904. He 
was U.S. Senator from Missouri, 1911-29. 

As Senator, he opposed American entrance into 
the League of Nations, the permanent Court of 
International Justice, and the Volstead Act. 

»d, STANLEY FORMAN, jurist, born Dec. 31, 
1884, in Mason County, Kentucky. He studied at 
Kentucky Wesleyan Coll., Yale Univ., the Univ. 
of Virginia, Columbia, and the Sorbonne. After 
his return to the U.S, he was admitted to the 
Kentucky bar in 1910 and began to practice in 
Maysville. He was a Democratic representative in 
the Kentucky legislature from 1912-16. He served 
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as general counsel for the Federal Farm Board 
from 1929-32, in the same position for the Recon- 
struction Finance Corp. from 1932-35, and as 
Solicitor General of the U.S. from 1935-38. As 
Solicitor General he presented to the U.S. Su- 
preme Court, among other cases, those which 
tested the constitutionality of the NRA, the AAA, 
the Wagner Labor Relations Act, and the TVA. 
He became an Associate Justice of the Supreme 
Court in 1938, usually voting with the liberal 
members of that bench. 

Reed, tHomas sRAckETT, Congressman, born 
in Portland, Me., Oct. 18, 1839; died Dec. 6, 
1902. He was graduated from Bowdoin Coll. in 
1860, studied law, and in 1864 entered the navy 
as assistant paymaster. In 1865 he began the prac- 
tice of law at Portland and in 1868 became a 
member of the Maine legislature. He was attor- 
ney general of the state for two years, was city 
solicitor of Portland for four years, and in 1876 
was elected as a. Republican to Congress, where 
he served continuously until retiring from polit- 
ical life on Apr. 20, 1899. Reed became a leader 
of his party on the floor of the House soon 
after entering Congress, and served as Speaker 
of the House in the 51st, 54th, and 55th Con- 
gresses. He is the author of Reed's "Rules of Par- 
liamentary Law" and contributed many articles 
to magazines and encyclopedias. 

Reed, water, army surgeon, bacteriologist, 
born in Belroi, Va., in 1851; died in 1902. After 
being graduated from the Univ. of Virginia 
(1869) and continuing his studies at Bellevue 
Hospital, he entered the medical service of the 
U.S. Army. He served on the frontier for 15 
years, then instructed in bacteriology at the Army 
Medical School at Washington and acted as cura- 
tor of the Medical Museum there. In 1900, he 
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headed a commission to determine the cause and 
transmission method of yellow fever in Havana. 
His discoveries made it possible to wipe out the 
disease by destroying the species of mosquito that 
carried it. Walter Reed Hospital in Washington 
commemorates his work, which included studies 
of typhoid, erysipelas, and cholera. 

Reese (rés), :izerre woopwortn, writer, born 
in Baltimore County, Maryland, in 1856; died in 
1935. She wrote a quantity of romantic verse 
and autobiography, notable examples of which 
include: "A Handful of Lavender" (1891), "Way- 
side Lute" (1909), "Spicewood" (1920), “White 
April" (1930), and "Pastures" (1933). Her work 
is represented in most American anthologies. 

Reeve (rv), artHUR nENJAMIN, author, born 
at Patchogue, N.Y., Oct. 15, 1880; died Aug. 9, 
1936. He was graduated from Princeton Univ. 
and became assistant editor of Public Opinion 
and later editor of Our Own Times. His books 
are humorous, and many revolve around a char- 
acter named Craig Kennedy, a detective who (for 
his times) pioneered in the use of scientific de- 
vices as weapons against crime, e.g., the micro- 
phone, the portable wireless, etc. 

rendum (ré/-ér-én'diim), the name for 
the practice of submitting to a vote of the people 
for approval or rejection the laws passed by their 
representatives in a legislative capacity. Such laws 
are first passed by the legislature and properly 
certified, and they are then submitted at the next 
regular election for consideration by the electo- 
Tate. In some countries the referendum is op- 
tional, while in others it is obligatory, that is, 
the laws must be submitted without petition. 
The initiative is the logical complement of the 
referendum, since it enables the people to draw 
up their own laws, which are then submitted 
to the legislature, or they may be proposed by 
Petition and submitted without any action on 
the part of the legislative branch. Both the initia- 
tive and the referendum are in use in some form 
in all the cantons of Switzerland, except Frei- 
burg. Both are in vogue as a feature of the gov- 
ernment of the Swiss Confederation, and under 
à provision of the constitution it is obligatory to 
submit any law on demand of cight cantons, or 
a petition signed by 30,000 citizens. The referen- 
dum was adopted in Switzerland in 1874 and 
the initiative in 1891, In Canada and the U.S, 
the referendum is employed to some extent in 
matters of municipal and state government. See 
also Election. 

Reflection (ré-fleR’ shan), the power that the 
mind has to consider and compare sensations and 
ideas by the aid of the Principles of association, 
It is one of the primary sources of all ideas, the 
other source being sensation, Some writers, as 
Herbart, discuss analysis and synthesis as integ- 
ral parts of reflection, 
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Reflector (ré-fék’tér), an apparatus for con- 
trolling the direction of travel of light. Reflectors 
differ from mirrors in that no image is formed. 
The searchlight reflector is paraboloidal in shape 
with the light mounted at the focus of the parab- 
oloid. Searchlight reflectors used by the U.S. 
Army for spotting airplanes have a range 
of as far as 5⁄4 m. away. The French physi- 
cist, Augustin Fresnel (1788-1827), devised a 
lighthouse reflector using right-angle prisms to 
reflect the light in order to prevent loss in the 
vertical direction. 

Reflex Action (ré’flzks ak’shiin), any action 
performed involuntarily in consequence of an 
impulse transmitted along certain nerves to a 
nerve center. The impulse is reflected to an 
efferent nerve, inducing action in certain mus- 
cles, organs, or cells. Reflex action has its seat 
chiefly in the brain and spinal cord. The majority 
of these phenomena are complicated, varying 
greatly in the intensity and rapidity, as in a 
series of coughs to remove dust from the air 
passages. Extensive research has shown that the 
impulses from the receiving surface toward the 
interior and from the central cells outward are 
transmitted with equal facility, that the rate of 
motion is much slower than that of electricity, 
and that only a small amount of energy is ex- 
pended in the transit, Natural electric currents 
pass over the fiber, but no chemical or physical 
changes in the fibers resulting from the passage 
Írom impulses have been detected. Waste of tis- 
sue and weariness accompany the expenditure of 
energy, but the exact volume of waste cannot be 
determined. 

Reformation (rzf-ór-má'shün), a term gen- 
erally characterizing the movement started by 
Martin Luther (q.v.) and marking the establish- 
ment of Protestant churches in contrast to the 
Roman Catholic Church. Actually, however, it 
means the sequence of reformatory movements 
which reappear throughout the whole history of 
the Catholic Church, of which Luther's was cer- 
tainly not the first. Even as early as the Middle 
Ages, individuals and especially certain monastic 
orders had asked for reforms of the Church “in 
head and members.” This opposition was brought 
about by certain political abuses within the hier- 
archy of the Church which had become too ob- 
vious, or when the Privileges of the clergy seemed 
no longer bearable to the common people, or 
when certain Popes or cardinals fought for pol- 
icies which were seemingly to the disadvantage of 
specific nations. 

The reason that Luther's Reformation became 
world-wide lies less in specific theological axioms 
which were represented in his teaching than in 
the fact that he lived at the time wien Europe 
had expanded through geographical discoveries 
and colonial conquests, when the printing press 
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The door to which Luther nailed his 95 theses is in 
the center 
Se AA AA 
had been invented, when interest in natural sci- 
ence had grown immensely, and when, sociologi- 
cally, the individual had acquired a greater im- 
portance than he had had during the Middle 
Ages. In other words, it was the time of the 
Renaissance, of intellectual and spiritual begin- 
nings which far transcended the realm of art. 
Thus, reformatory ideas once offered by Wycliffe, 
Huss (qq.v.), and many others had a much bet- 
ter likelihood for realization at this time. 
Originally, Luther nailed his famous 95 theses 
to the door of the Castle Church in Wittenberg 
rather in opposition to the misuses of certain 
Practices of the Church—mainly the prevailing 
practice of selling indulgences—than in opposi- 
tion to theological ideas. Nevertheless, this very 
act represents actually the beginning of the Refor- 
mation, In addition, however, as professor of 
biblical theology at the Univ. of Wittenberg, he 
quite naturally desired a clarification of the 
teachings of the Church, which seemed to him 
at this time contradictory. Theologically, he laid 
emphasis on faith in salvation by grace and on 
justification by faith. These principles of the New 
Testament seemed to him not sufficiently em- 
phasized in the teachings of the Church. Since 
he was greatly influenced by St. Augustine, Wil- 
liam of Ockham, Bernard of Clairvaux, and other 
theologians, he originally had no intention of 
seceding from the Church, although he believed 
that the institution of the Pope was not of divine 
but of human origin, and that the chalice as an 
element of the Holy Mass was also the layman's, 
and that certain sacraments were partially erro- 
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neous, partially superfluous. Baptism, the Last 
Supper, and penance were the only sacraments 
he favored keeping. He also believed that every 
Christian was directly responsible to God and did 
not need the mediation of a priest. Thus he broke 
down the distinction between the religious and 
the secular. 

All these ideas were articulated only gradually 
in his writings, by which he defended himself 
after the Papal courier had opened an ecclesias- 
tical trial against him and had accused him of 
heresy because of his theses. Simultaneously, a 
growing nationalistic spirit among the Germans 
resulted in apprehension about the Church partly 
because it was Roman, and made Luther the 
leader of a movement which was as much na- 
tional as religious. Finally the scholars of Human- 
ism (4.v.), especially Erasmus of Rotterdam, saw 
in Luther the man who translated the results of 
their critical and historical research into practical 
theology. In the disputes which followed, as well 
as in his writings, he gradually increased in ag- 
gressiveness against the Roman Catholic Church. 
He was enthusiastically supported by the German 
people who wanted to break the power of Roman 
institutions, and by the nobility, The greater part 
of the German princes, especially, were interested 
in establishing the superiority of worldly political 
power over that of the Church. 

Finally, on Dec. 10, 1520, Luther marked his 
definite separation from the Roman Catholic 
Church by burning (in Wittenberg) the Papa 
bull which excommunicated him. In contrast t 
the German princes, Charles V, the Holy Roma 
Emperor, fought against the Reformation, con- 
sidering it but one of the many means of the 
German princes to break away from imperial 
power. In 1521, the emperor ordered Luther to 
appear at the Diet of Worms. It was here that 
Luther made his famous speech, ending with, 
“There I take my stand. I can do naught else, 
So help me, God. Amen.” Since Luther would 
not recant, he was outlawed. He retired under 
the protection of his prince, the Elector of Sax- 
ony, to a castle at the Wartburg, where he began 
the translation of the Bible into German, which 
was published in 1534, and marked the actual 
creation of the modern German language. 

Meanwhile, the Augsburg Confession (q.v.), 
the principal creed of Lutheranism, written by 
Melanchthon (q.v.), had been presented to 
Charles V at the Diet of Augsburg in 1530. This 
Augsburg Confession was the basis for unend- 
ing discussion among the various Protestant 
creeds which differed to a certain degree from 
the simultaneously originating concepts of the 
Swiss reformers and their leader, Ulrich Zwingli 
(q.v.). These ideas of the Swiss, although not 
included in the Augsburg Confession, shared, 
however, with Lutheran Protestantism the denial 
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of most of the doctrines of the Roman Catholic 
Church. From now on, religious differences 
caused almost continuous warfare between the 
various German countries, against the emperor 
and among themselves. 

Ultimately the Reformation spread through 
the whole of Germany. Individual German 
princes, diets, and estates protested against the 
Pope and many Catholic institutions, The burn- 
ing of dissenters now became common, not only 
in various parts of Germany, but also in the 
Baltic countries, especially Denmark, The Neth- 
erlands, and Switzerland. Many German states 
had officially accepted Protestantism, a develop- 
ment which was paralleled by the revolt of the 
peasants who began to fight not only against the 
princes of the Church but also against the worldly 
princes and nobles. Charles V, involved in wars 
and external political complications, was unable 
to check this development. After many contro- 
versies at various German diets, the religious 
Peace of Augsburg, concluded by the successor 
of Charles V, Ferdinand, in 1555, acknowledged 
Protestantism by legalizing it and giving the 
various states which professed it religious free- 
dom. It was agreed, henceforth, that the religion 
of the ruler of a state should automatically be- 
come the religion of his subjects. 

A last—but vain—attempt to reunite Catholics 
and Protestants was made in the so-called reli- 
gious disputations at Worms in 1557. 

The universalism of Western civilization was 
finally destroyed and the Western Christian world 
was no longer unified. Secular life became inde- 
pendent and the space for an autonomous secular 
Civilization was created. Although the Roman 
Catholic Church remained the "one" Church, the 
Various Protestant churches continued to differ 
nationally and in creed (q.v.). 

Reformed Church (ré-formd’ chiirch), the 
mame used up to 1529 by the Reformation 
churches of Europe. With the controversy be- 
tween Martin Luther and Ulrich Zwingli (24.v.) 
over the Lord’s Supper, which Zwingli regarded 
only as a commemorative observance, the term 
took on a precise meaning. It was applied to those 
churches, founded at first in the German-speak- 
ing Swiss cantons, which stood for reform of 
church life and thought under the leadership of 
Zwingli, Martin Bucer, John Calvin, Heinrich 
Bullinger, and Johannes Oecolampadius. The 
church is now worldwide, with special strength 
in Switzerland, Germany, the Netherlands, 
France, Scotland, Hungary, and Czechoslovakia. 
In addition to its sacramental doctrine, it is 
characterized by a “presbyterian” form of polity, 
an emphasis upon simplicity of public worship, 
and the supremacy of Biblical authority. Some di- 
visions within the church over doctrinal and gov- 
ernmental issues have produced groups such as the 
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Christian Reformed Church (1822) and the Evan- 
gelical and Reformed Church (1934). In America, 
the first Reformed settlements were those of the 
Dutch in the New York area in 1624 and, some- 
what later, the Germans in Pennsylvania. By 1948 
the church had about 250,000 communicants in 
the U.S., nearly 1,800 churches, and several insti- 
tutions of learning. Since 1950, a merger has been 
completed between the Evangelical and Re- 
formed Church and the Congregational Chris- 
tian Churches (q.v.). 

Reform School (ré-férm’ skóol), or REFORMA- 
ToRY, a penal institution maintained by the state 
or .Federal government to train first offenders 
who have been convicted of crime. Institutions of 
this kind are often termed industrial schools, 
since they teach various industries in connection 
with the common branches of study, and this 
name has been adopted at least in part because 
it is less objectionable to those who are reformed 
after systematic training. Usually these institu- 
tions are located on a large tract of land, fre- 
quently from roo to 300 acres, and the industries 
include gardening, fruit growing, stock raising 
and general farming, while other vocations are 
taught as well. Those confined usually receive in- 
struction half of the time, and the remainder of 
the day is devoted to work in the yards or fields. 
These schools generally have laundries, bakeries, 
and various shops, in order that all of the repair- 
ing as well as the domestic service be done by 
the inmates. First offenders are thus separated 
from older criminals, and are educated in the 
fundamentals as well as the domestic and indus- 
trial arts. The first institution of this kind in 
America was established by an act of the legisla- 
ture of New York, in 1824, under the name of 
the New York House of Refuge on Randall's Is- 
land, N.Y. Today there are 56 reformatories, one 
of the best known being the Elmira Reformatory 
at Elmira, N.Y. 

At the National Prison Congress of 1870, a 
new plan for reformatories was drawn up by a 
group of penologists, notably Z.R. Brockway. Out 
of this grew the law which instituted the inde- 
terminate sentence for youthful offenders, thus 
making the length of stay at the reformatory de- 
pend on the offender's own progress and de- 
Portment, With a good record a boy or girl is 
allowed to: leave on parole. 

Practically every state maintains at least one 
reformatory; in most cases, the principles of the 
Elmira Reformatory are followed. To the aca- 
demic and vocational training have been added 
Psychiatric clinic work at the institutions and also 
follow-up measures after the offenders’ release. It 
is now realized that the adjustment period after 
leaving the reformatory xequires supervision and 
guidance by trained social and psychiatric 
workers. 
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The reform school described above is quite dif- 
ferent from the state or private institutions oper- 
ated by law for the custody, training, and rec- 
lamation of juvenile delinquents. Juvenile delin- 
quents are youthful offenders who because of 
their age are under the law incapable of being 
denominated criminals as a result of acts which 
would constitute “criminality” when committed 
by older persons. See also Juvenile Delinquency. 

Refraction (ré-frak’shun), the change in the 
direction of all kinds of wave motion, as in light 
and heat; when the waves enter obliquely a 
medium of a different density from that through 
which it previously moved. In astronomy the 
term is applied to the change in the direction of 
a ray of light resulting from its passage through 
the atmosphere of the earth, and, consequently, 
to the change in the apparent position of a heav- 
enly body from which the light emanates. Re- 
fraction has the effect of causing the heavenly 
bodies to appear higher in the sky than their 
real position, but it is greatest at the horizon, 
where it is about 38’. It decreases uniformly to- 
ward the zenith. Refraction has the effect of 
causing the heavenly bodies to appear to rise 
earlier and set later than they actually do, hence 
we see the sun in the morning while the entire 
disk is yet below the horizon. For the same rea- 
son, we see it in the evening a short time after 
it has passed the horizon. A familiar illustration 
of the refraction of light may be seen by im- 
mersing a stick partly in a glass of water, when 
the refraction of light will cause it to appear 
bent where it enters the water. It is due to re- 
fraction that the visible part of the sun during 
a partial eclipse appears relatively larger than 
the portion covered by the disk of the moon. 
Twilight, the gradual change from daylight to 
darkness, is the effect of the successive refrac- 
tions of the light by the successive layers of the 
atmosphere, 

Refrigeration (ré-frijerz'shán), the tech- 
nique of using artificial means to reduce tempera- 
ture (gw.). A refrigeration process may be 
thought of as a heat engine operating in reverse. 
Instead of taking heat from a high-temperature 
source and using it to perform work (see En- 
ergy)—in doing so exhausting some heat to a 
low-temperature reservoir (as in a heat engine)— 
in refrigeration, work is done in order to extract 
heat from a low-temperature source and exhaust 
it toa high-temperature reservoir. The refriger- 
ator is a machine designed for this purpose. 

A typical refrigerator employs the following 
cycle of operations. The refrigerant, often 
Freon (4.v.)—sulfur dioxide and ammonia are 
also common—which is initially a liquid at 
a high pressure and at room temperature, is 
Permitted to pass through a valve into a low- 
Pressure region. During this process the tem- 
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perature of the Freon drops, and some of it is 
vaporized. The liquid-vapor mixture now goes 
into an evaporation chamber, in which the rest 
of the liquid is vaporized. During the vapori- 
zation, heat is extracted from the contents of 
the refrigerator. The Freon vapor is led to a 
compressor, where it is compressed to a high 
pressure, and, during the process, has its tem- 
perature raised above room temperature. The 
compressed Freon is now sent through a con- 
denser, where it is cooled to room temperature, 
and the heat extracted from the refrigerator is 
exhausted into its surroundings. Then the cycle 
repeats itself. In most refrigerators, the work that 
must be supplied in order to extract a given 
amount of heat is about 20 per cent of the amount 
of heat. 

Ordinary household refrigerators consist of 
insulated boxes of several-cubic-foot capacity 
which employ the above cycle to produce low 
internal temperatures. Freezers are refrigerators 
operated at temperatures well below the freezing 
point of water; they are widely used because 
foods may be preserved for long periods of time 
at such temperatures. 

The science of cryogenics treats of the attain- 
ment of extremely low temperatures, in the 
neighborhood of absolute zero (—27316* C.), 
and of the properties of matter at such tem- 
peratures. Many unexpected discoveries have 
been made in cryogenics, for example, the fact 
that, at temperatures near absolute zero, metals 
cease resisting the flow of electric current and 
become superconductors. 

See also Air Conditioning. 

Refuse (rčf'ūs), a term applied to waste prod- 
ucts. Many valuable by-products have been devel- 
oped from the refuse formerly discarded by in- 
dustrial concerns. Formerly gas works discarded 
coal-tar, which was so obnoxious to communities 
that the manufacturers were forced to study its 
disposal. To chemists must be given the credit for 
the present utilization of this coal-tar as one of 
our most useful industries, from which dyestuffs, 
medicines, road materials, and plastics are de- 
rived, At present intensive work is being done to 
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utilize paper mill wastes, such as sulfide liquor. 
Sewage wastes from cities are utilized for ferti- 
lizers by means of suitable treatment. The refuse 
from the meat-packing industry is now used for 
fertilizers, glue, biological products, and other 
substances. 

Regelation (ré-j¢-la’shiin), the name applied 
to the freezing together of contiguous surfaces 
without the application of outward cold, as in 
the case of two large blocks of ice. This phenom- 
enon is common to all substances which increase 
in volume upon freezing. When two pieces of 
ice are brought in close contact and submitted 
to pressure, the surfaces melt, and the two pieces 
are united by freezing when the pressure is re- 
lieved. Faraday discovered this phenomenon in 
1850, and Lord Kelvin demonstrated that snow 
in the tracks of wheels is covered with a thin 
film of ice, owing to the fact that pressure of 
the vehicles causes it to melt and that it freezes 
as soon as the pressure is removed. According to 
this theory, a snowball is solidified not by com- 
pressing a given quantity of snow into a smaller 
body, but by small particles melting under pres- 
sure and then solidifying by regelation. The 
movement of glaciers is greatly modified by this 
phenomenon. 

Regency (rZ'jén-sj), in art, a style which 
flourished in France during the early 18th cen- 
tury, in the time of the minority of Louis XV. 
Traces of the rich and pompous forms usual in 
the style of Louis XIV are still apparent, See also 
Decoration; Louis Styles. 

Regeneration (ré-jén-ér-@shun), the Chris- 
tian doctrine of the possibility of being spiritually 
reborn. As sometimes hinted at in the Gospels 
and especially in Paul's Epistles to the Corin- 
thians, Romans, and Ephesians, it is not strictly 
distinguished from the doctrine of resurrection 
(q.v.), which supposes that the faithful will rise 
again with Christ. 

In the apocryphal Gospel of Nicodemus or Acts 
of Pilate of the 4th or 5th century a.p., this idea 
is developed in dialogue between Jesus and Nico- 
demus. Here, a radical and permanent change in 
the spiritual nature of man through faith in 
Christ is spoken of. Some Christian creeds hold 
that this new life in Christ begins by the fact of 
baptism, others that for each individual a new 
act of grace (q.v.) is necessary. Belief in Christ, 
alone, however, does not entitle the believer to 
regeneration; it only makes the Participation in 
the working of the Holy Spirit or the act of Grace 
possible. If regeneration were automatically con- 
ferred on man by baptism (baptismal regenera- 
tion) and made each believer participate in the 
death and resurrection of Christ, then no new 
individual act of the Holy Spirit would be neces- 
sary. All Christian theological systems agree, 
however, that the final regeneration takes place 


through an act of the Holy Spirit, greatly though 
they differ in their beliefs about the role of bap- 
tism in regeneration, Ze. in how far it is only 
a preparatory condition or sufficient in itself. See 
also Baptism. 

Regensburg (ra'géns-boorg), or RATISBON, a 
city in Bavaria, ca. 65 m. v.e. of Munich. Located 
on the Danube River, it was settled before the 
coming of the Romans, who made it an adminis- 
trative center, calling it Castra Regina. Later, it 
became the heart of early Christianity in south- 
ern Germany, and in the Middle Ages it was a 
center for trade with India and the Levant. A 
number of its buildings date back to this period, 
including a 13th-century Gothic cathedral and 
Gothic and Romanesque churches. Its old Rathaus 
was the meeting place of the imperial (Holy 
Roman Empire) diet, 1663-1806. Regensburg was 
besieged during the Thirty Years’ War, was 
burned by the French in 1809, and was bombed 
during World War II. Population, 1957, 120,891. 

Regent (ré"jent), the name applied to a ruler 
who governs a monarchy during the minority, 
absence or disability of the sovereign. The duties 
of this office usually devolve upon the nearest 
relative of the sovereign who is capable of under- 
taking them, especially in hereditary monarchies. 

The term regents is applied in the State of 
New York to a body of commissioners in whom 
is vested the superintendence of public instruc- 
tion, and in many states to the supervising officers 
of a state university (corresponding to trustees). 
The term is used similarly in various countries in 
Europe, particularly to designate certain members 
of the English and Scottish universities. 

Reger (ré’gér), max, pianist and composer, 
born at Brand, Bavaria, Mar. 19, 1873; died in 
Leipzig, May 11, 1916. He was taught by his 
father and later by Hugo Riemann, music scholar 
and theorist. Reger was organist of Weiden 
Cathedral Church (1886-89). In 1901 he settled 
in Munich where he became known as a com- 
poser of organ music. He taught at the Royal 
Acad. of Music in Munich (1905-06) and at the 
Leipzig Conservatory (1907-16). In addition, he 
made concert tours in Germany, Austria, and 
Switzerland and conducted the Meininger Court 
Orchestra (1911-14). He was inspired by the 
music of the 18th-century composers, especially 
Bach, Hiller, and Mozart, but to their influences 
he added a definitely individual style. Among his 
compositions are: “Introduction, Passacaglia and 
Fugue,” for two pianos, “Romantic Suite,” for 
orchestra, and the choral works “Requiem” and 
"Gesang der Verklarten.” Reger's contemporaries 
contrasted him to Richard Strauss and the 
French Impressionists as the redeemer of abso- 
lute music. 

Reggio di Calabria (rid/jó dé kä-lä'bréä), 
a seaport city in Italy, capital of a province 
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of the same name (area, 1,233 sq. m.; pop., ca. 
600,000). The city is situated on the Strait of 
Messina, opposite Sicily and almost at the south- 
ernmost point of the Italian peninsula. There is 
some manufacturing, primarily of olive and other 
oils. It has a cathedral, which was completely 
reconstructed after the devastating earthquake 
of Dec. 28, 1908. It is an ancient city, founded 
by Greek colonists late in the 8th century B.C. 
and named Rhegion. There are few remains of 
its past but the ruins of a Greek temple and a 
Roman bath; and two 15th-century towers are 
still standing. Its history includes many invasions 
in pre-Christian and later times; in World War 
II the British seized it in September 1943. 
Population, ca. 150,000. 

Regicide (réjisid), a term meaning one who 

kills a king, used particularly in reference to the 
judges who condemned to death Charles I (q.v.) 
of England. By the time the regicides came to 
trial, in October 1660, many of them were dead 
and others had fled the country. The court of 34 
commissioners condemned 29 to death, but only 
ten were executed; the remainder were im- 
prisoned for life. The bodies of three who were 
dead at the time of trial were exhumed and 
hanged. Three who had escaped were arrested 
and executed abroad. 
; Regillus (re-jil'lus), in Roman history, a lake 
in Latium, situated southeast of Rome in the 
crater of the extinct volcano Cornufelle. It was 
the site of a battle in 496 s.c. which established 
Roman power over Latium, a story which is 
told in “Lays of Ancient Rome" by Thomas B. 
Macaulay (4.v.). The lake was drained in the 
17th century. 
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Regiment (réj‘i-ment), the second-largest per- 
manent association of troops in the Army of the 
US. It is the third subdivision of an army, three 
regiments with supporting arms and services nor- 
mally comprising a division; two or more divi- 
sions with supporting troops forming a corps; 
with an army being made up of a variable num- 
ber of corps and divisions. The normal structure 
of a regiment includes a colonel in command; a 
lieutenant colonel as regimental executive and 
in command of battalions; majors for important 
staff positions in regimental and battalion head. 
quarters, and two or three battalions composed 
of three or four companies commanded by a 
captain who has several lieutenants as assistants. 
The strength of a regiment ranges from 1,241 in 
an engineers’ general service regiment to 3,774 
in an infantry regiment. The regiment originated 
in France about 1560 and is now a subdivision 
of the troops in all armies of the world. 

Regina (ré-ji’ng), a city in Canada, capital 
and largest city of the Province of Saskatchewan, 
on Wascana Creek, ca. 350 m. w. of Winnipeg. 
It is served by the Canadian Pacific and Cana- 
dian National railways. Situated in an extensive 
agricultural area, it is a shipping center for 
livestock and an important grain and farm-pro- 
duce market. Its industries include flour milling, 
meat packing, automobile assembly, oil refining, 
printing, and the operation of machine shops. 
Regina Coll. and Campion Coll. are located here. 
Regina’s public buildings include the provincial 
legislative building. The city was founded in 
1882 and became capital of the Northwest Terri- 
tories the following year. It was incorporated as 
a city in 1903 and became the capital of Sas- 
katchewan when the province was created in 
1905. In 1883 Regina became headquarters for 
the Northwest Mounted Police (reorganized in 
1920 as the Royal Canadian Mounted Police); 
the city is now its western headquarters. Popula- 
tion, 1951, 71,319. 

Regiomontanus (ré-ji-ó-món-tà/ nis), Latin 
name of JOHANN MÜLLER, astronomer, born in. 
Königsberg, Franconia, June 6, 1436; died in 
Rome, Italy, July 6, 1476. He was educated at 
Leipzig and Vienna; in the latter city he studied 
with George Purbach (1423-61), called Pur- 
bachius, with whom he worked for many years. 
Together they revised Ptolemy's “Almagest,” 
correcting errors in the previous translation, in 
preparation for which Regiomontanus traveled 
to Italy to learn Greek and study the original. 
In 1471, with a pupil and patron, Bernhard 
Walther, he built an observatory at Nuremberg 
and in the following year made important ob- 
servations of the comet later known as Halley's 
comet (see Comet). His "Ephemerides ab Anno 
1475-1506," an astronomical projection for deter- 
mining positions at sea, is said to have been 
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used by Christopher Columbus in his voyages. 
In 1472 Regiomontanus was called to Rome by 
Pope Sixtus IV to assist in calendar reform. In 
the following year he was made bishop of 
Ratisbon. Among his other contributions to 
Science were extensive studies in algebra and 
trigonometry. 

Registration (reii-stra'shizm). See Election. 

Regnault (re-nyó"), ALEXANDRE GEORGES HENRI, 
painter, born in Paris, Oct. 3o, 1843; killed in 
the Franco-Prussian War, Jan. 19, 1871. He was 
a son of Henri Victor Regnault (1810-78), a 
French chemist and physicist. Regnault studied 
in Paris and Rome and traveled in Spain, Italy, 
and Africa. He won the Prix de Rome (1866) 
with "Thetis Giving Achilles the Arms Forged 
by Vulcan." His other works include "Salome" 
and "Lady in Red." 

Régnier (ra-nya’), HENRI FRANÇOIS JOSEPH 
DE, poet, novelist, and critic, born in Honfleur, 
France, Dec. 28, 1864; died in Paris, May 23, 
1936. At first an adherent of the Parnassians, a 
school of French writers who opposed the vogue 
of romanticism and sought to achieve “Olympian 
calm” of style, he became a disciple of Stéphane 
Mallarmé (q.v.) and a leader of the symbolists 
(see Symbolism). Among his poetical works are 
“Poèmes anciens et romanesques” (1890), “Les 
Medailles d'argiles” (1900), and “La Sandale 
ailée” (1906). He also wrote novels and an essay 
on Mallarmé. 

Regulators (rég'i-la-terz), an organization of 
settlers in interior North Carolina (active 1768- 
71) who protested against alleged oppressive 
measures of local government, in particular the 
enactment of confiscatory taxes and the extortion 
practiced by individual officials. They achieved 
Some measure of success in ousting local officials 
and won control of the provincial assembly in 
1769, but Gov. William Tryon dissolved the 
body. The movement spread, however, until in 
1771 Tryon led a military force against a group 
of Regulators at Alamance Creek, near Hills- 
boro, completely routing them (May 16). Sev- 
eral leaders were hanged, and the movement 
collapsed. 

Regulus (rég’t-lits), a first-magnitude star in 
the zodiacal constellation of the Lion, frequently 
used in navigation. Its distance is 80 light-years. 

Regulus, marcus ATILIUS, Roman consul and 
general. He was consul in 267 B.c. and again in 
256. In the latter year he defeated the Cartha- 
ginians in a naval battle of the first Punic War 
and invaded Africa with continued success. In 
the following year the tide of war changed, how- 
ever, and Regulus was defeated and taken 
prisoner by the Spartan general Xanthippus. 
After five years in captivity, Regulus was sent 
to Rome as a peace emissary for the Cartha- 
Sinians, who had by then suffered serious de- 
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feats. According to legend, Regulus instead 
urged the Roman senate to reject the peace pro- 
posal and, refusing to remain in safety, returned 
to certain death at the hands of the Cartha- 
ginians. Regulus’ name became synonymous with 
honor and bravery. 

Rehabilitation (re-ha-bil-i-ta'shun), the “res- 
toration of the handicapped to the fullest 
physical, mental, social, vocational, and economic 
usefulness of which they are capable,” as de- 
fined by the National Council on Rehabilitation. 

Undoubtedly, much of the current growth of 
interest in extending rehabilitation opportunities 
and services to the handicapped has resulted both 
directly and indirectly from World War Il. 
Recent advances, however, are not entirely due 
to the impetus of the war, as the growth of re- 
habilitation opportunities and services to the 
handicapped is a part of a total pattern of an 
expanding national and community conscious- 
ness of social welfare which is reflected in similar 
advances in all education, health, and social 
services. 

Immediately following World War I there was 
a developing interest in increasing rehabilitation 
opportunities for the disabled. This interest, how- 
ever, diminished somewhat in the years between 
the wars. From it, nevertheless, did come some 
pioneer institutions and some needed legislation 
such as the Federal-state vocational rehabilita- 
tion programs. 

Rehabilitation has been termed the third phase 
of medicine, following preventive medicine and 
curative medicine and surgery. In contrast to 
convalescence, in which the patient is left alone 
to let nature and time take their course, re- 
habilitation is a dynamic concept in which the 
skills of the rehabilitation team, consisting of 
the physicians, physical therapists, occupational 
therapists, nurses, social workers, counselors, 
and other trained personnel, are integrated as 
a single force to help the patient reach the maxi- 
mum of his physical, emotional, social, and 
vocational potentials. 

The first objective of rehabilitation is to 
eliminate the physical disability, if possible; the 
second, to reduce or alleviate the disability to 
the greatest extent possible; and the third, to 
retrain the person with a residual physical dis- 
ability to live and to work within the limits of 
his disability but to the hilt of his capabilities. 

In the past, the medical attitude toward the 
chronically disabled has often been one of hope- 
lessness and passive acceptance, Hemiplegic 
patients (persons who have suffered strokes), 
for example, have been considered chronically 
disabled. Studies have shown, however, that 90 
per cent of all hemiplegic patients can be taught 
ambulation, self-care, and urinary and fecal con- 
tinence, and 50 per cent can be taught to do 


BUILDING A NEW LIFE 

An auto accident victim, para- 
lyzed from the chest down for 
life, begins his training at Wood- 
row Wilson Rehabilitation Cen- 
ter, Fishersville, Va. A doctor 
explains the injury and advises 
on types of work possible (top 
left). A physical therapist helps 
the patient develop strength to 
walk (top center). Aptitude 
tests help determine interests and 
abilities as part of vocational 
diagnosis (top right). His choice 
made, the patient begins study- 
ing electrical repair work (bot- 
tom left). His skills developed, 
the rehabilitated patient is visited 
on his new job by a counselor, 
Who talks also with the em- 
Ployer to make sure that both 
are satisfied (bottom right) 


gainful work suited to their reduced ability. 

A more enlightened view of physical fitness in 
terms of ability to perform a specific task is also 
being developed. Physical criteria for ability to 
work were drawn up in the early 2oth century 
under the then prevailing "anatomical concept" 
of medicine, Competency and physical ability 
Were measured in terms of anatomical perfec- 
tion; a man was either fit or unfit depending 
upon whether or not he was anatomically whole. 

lt is now known physiologically that a man 
ou live with one-half of a lung, one-third of a 
idney, one-sixty-fourth of a liver, one-half the 
ities volume of blood, and without a stomach. 
8 though far from whole anatomically, he can 
pesien effectively. Thus, under the current 
is concept of medicine, the individual 
ae ts physically disabled but he is not voca- 
EU y handicapped if placed in the right job. 
h „Persons use more than one-quarter of their 
E yes capacities in daily living. The greatest 
ngle asset in vocational success of the disabled 
Person is the patient himself and his tremendous 


powers of recuperation and compensation. The 
blind man, for example, compensates for the 
loss of sight by overdeveloping his senses of touch 
and hearing. 

Concurrent with the growing recognition of 
the medical aspects of rehabilitation, there has 
been a significant expansion of vocational re- 
habilitation services in the U.S. 

Under the Federal-state vocational rehabilita- 
tion program, the Federal responsibilities are dis- 
charged by the Office of Vocational Rehabilita- 
tion in the Dept. of Health, Education, and 
Welfare. These responsibilities include the ad- 
ministration of Federal matching grants to the 
state to provide services and research and train- 
ing programs. 

The actual services to disabled persons are pro- 
vided by public agencies in all of the states and 
the Commonwealth of Puerto Rico. Each agency 
operates its own program in accordance with a 
state plan developed in cooperation with the 
Office of Vocational Rehabilitation. 

Disabled persons are referred to state rehabili- 
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tation agencies from many sources—private prac- 
titioners, hospitals, health departments, public 
assistance agencies, crippled children's divisions, 
and voluntary agencies. Two recent amendments 
to the Social Security Act have become impor- 
tant as sources of referral: (1) the so-called “dis- 
ability freeze,” which preserves the insurance 
rights of cligible individuals who become totally 
disabled while covered by the Old-Age and Sur- 
vivors Insurance; and (2) the authorization for 
cash payments to the totally and permanently 
disabled at age 50. In most states, the vocational 
rehabilitation agency has the responsibility for 
determining disability under these laws. 

Generally, the criteria for eligibility are as 
follows: an individual must have a physical or 
mental disability which is a substantial handi- 
cap to employment; he must be of, or near, 
working age; and there must be a reasonable 
expectation that the services will render him fit 
to engage in remunerative employment. The 
actual determination of eligibility in each case, 
however, is a responsibility of the state agency. 
Services available under this program include 
medical diagnostic services, individual counsel 
and guidance, physical restoration, training for 
à job, transportation, maintenance, occupational 
tools, initial stocks of goods for small business 
enterprises, job placement, and followup. 

Included in the term physical restoration are 
Such services as medical, surgical, and psychiatric 
treatment, dentistry, nursing, hospitalization and 
clinic services, convalescent or nursing-home 
care, drugs, prosthetic devices, physical therapy, 
occupational therapy, and medically directed 
speech or hearing therapy. These services are 
available only in instances where (7) the clinical 
status of the individual's condition is stable or 
slowly progressive (i.e., not acute or transitory) ; 
(2) a favorable outcome may be expected within 
4 reasonable period of time; and (3) the individ- 
ual’s financial need has been demonstrated, 

In recent years, there has been a growing 
recognition in the U.S. that while the investment 
in rehabilitation services is costly at first, it is 
an investment which pays social, economic, and 
personal dividends. The public program of voca- 
tional rehabilitation has doubled and new pro- 
grams for the training of personnel and for re- 
search have been started. There has been a vast 
increase in the programs of voluntary agencies 
concerned with rehabilitation and in the number 
of community rehabilitation centers and services. 
Rehabilitation services have been introduced into 
general hospitals, nursing homes, and institutions 
for the aged. See also Artificial Limbs; Public 
Health Service; Social Security; Veterans Ad- 
ministration, 

Rehan (ré’gn), ava, stage name of ADA CREHAN, 
actress, born in Limerick, Ireland, April 22, 
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1860; died in New York City, Jan. 8, 1916. She 
was brought to the U.S. at the age of five and 
at 14 made her stage debut in “Across the Con- 
tinent,” in Newark, N.J. After several seasons 
with stock companies, among them that of Mrs. 
John Drew in Philadelphia, she joined the com- 
pany of Augustin Daly in 1879 and for 20 years 
thereafter starred in more than 200 plays, often 
as the leading lady of John Drew (q.v.). Her 
most popular roles were Shakespearean, includ- 
ing Katharine in “The Taming of the Shrew,” 
Viola in “Twelfth Night,” and Rosalind in “As 
You Like It.” She was also a talented comedienne 
in roles such as Lady Teazle in Sheridan’s "The 
School for Scandal.” 

Rehoboam (rz-(4)ó-bó'am), a king of Judah 
(ca. 933 B.c.ca. 914 B.c.), son and successor of 
Solomon (I Kings 11:43-12:24; 14:21-31; Il 
Chronicles 9:31-12:16). At his succession, the ten 
northern tribes, under the leadership of Jero- 
boam I (q.v.), pleaded with Rehoboam to 
lighten the burden put upon them by his father. 
Rehoboam's answer, “ .. . my father also chas- 
tised you with whips, but I will chastise you 
with scorpions" (I Kings 12:14), drove the ten 
tribes to break away from Jerusalem and estab- 
lish the separate kingdom of Israel. During the 
reign of Rehoboam, the pharaoh Shishak 1 of 
Egypt invaded Judah and destroyed the temple 
of Jerusalem (see also Shishak). Rehoboam 
reigned for 17 years and was succeeded by his 
son Abijah. 

Reichenbach (ri’ken-bik), a river in the 
canton of Bern, Switzerland, long famous for 
five magnificent cascades, one with a drop of 
more than 200 ft. The falls now have been 
destroyed for a, hydroelectric project. The river 
rises in Great Scheidegg and flows northeast into 
the Aare River, 16 m. £. of Interlaken. Sir 
Arthur Conan Doyle used the scene of Reichen- 
bach Falls in his Sherlock Holmes story, “The 
Final Case." 

Reichskanzler (ris känts-lēr), the title of a 
German public official, meaning “chancellor of 
the realm." In the Holy Roman Empire, and 
until 1806, the position was held by the arch- 
bishop of Mainz, who was entitled (after 1257) 
to participate in the election of the German 
kings. In the second German empire (1871- 
1918) the Reichskanzler was appointed by the 
kaiser. Next to the kaiser he ranked as the most 
powerful state official and head of the entire 
German and Prussian administration. In the 
Weimar Republic (1919-33), the Reichskanzler 
was appointed by the president. Under Adolf 
Hitler (q.v.), the office was merged with the 
presidential office upon the death of Pres. von 
Hindenburg in 1934, but it was revived in West 
Germany after World War II, when Konrad 
Adenauer (q.v.) was elected Bundeskanzler of 
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A dramatic moment (right) in 
the trial of Marinus van der 
Lubbe, one of five Communists 
accused of setting fire to the 
Reichstag building, shown here 
(below) still smoldering. Van 
der Lubbe was executed, but 
a seven-nation commission of 
inquiry cleared him and 
blamed the Nazis themselves 
(United Press photos) 


the Federal Republic of Germany in 1949. 
Reichstadt (rik'shtdt), NAPOLEON FRANÇOIS 
CHARLES JOSEPH BONAPARTE. See Napoleon II. 
Reichstag (siks/tdk), the traditional legisla- 
tive body of the German people, which was first 
established as the legislative assembly of the 
Holy Roman Empire in the 14th century. It was 


composed of three groups: the electors (the 
princes who were privileged to elect the king), 
other princes, and representatives of the imperial 
cities. After the Thirty Years’ War, as national 
organization became strengthened, the Reichstag 
evolved into a conference of ambassadors, at 
Regensburg, which was abolished in 1803. In the 
19th century, it became the lower chamber of 
the parliament of the North German Confedera 
tion, and its existence continued relatively un- 
changed under the Weimar Republic, except 
that proportional representation was introduced 
into electoral methods. When Adolf Hitler 
(q.v.) became chancellor of Germany (1933), 
he sought an absolute majority in the Reichstag 
in elections set for March 5. At the height of 
the bitter campaign, on the night of Feb. 27, 
fire broke out in the Reichstag building, de- 
stroying much of it. Hitler's National Socialist 
party accused the Communists of having set the 
fire and obtained from Pres. von Hindenburg 


emergency powers under which they outlawed 
the Communist party and expelled its deputies 
in the Reichstag; the National Socialists went 
on to easy victory in the election. Five Com- 
munists were tried for setting the fire, and one, 
Marinus van der Lubbe, a Dutch citizen, was 
executed, but most authorities have agreed that 
the National Socialists were themselves respon- 
sible. In West Germany, after World War Il, 
the Reichstag was replaced (under the constitu. 
tion of 1949) by the Bundestag, or federal diet, 
See also Germany. 

Reichstein (rik'shtin), rapxus, organic chem- 
ist, born in Wloclawek, Poland, July 20, 1897. 
He was educated in Switzerland, served (1922- 
37) as research assistant and professor of chem- 
istry at the Univ. of Zurich, and after 1938 
taught at the Univ. of Bascl. With Philip S. 
Hench and Edward C. Kendall, Reichstein 
shared the 1950 Nobel Prize in medicine for 
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i iied in Clifton Springs, Reid, tuomas, philosopher and author, born 

in Strachan, Scotland, April 26, 1710; died in 
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prolewor of moral philosophy at King's Coll, 
Aberdeen. In 1764 he was appointed to accord 
Adam Smith (qu) as professor of moral phil 
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Rangifer, native to the northern regions of 
Europe and Asia. It was formerly found as far 
south as France and Germany but in modern 
times is restricted to the northern parts of the 
Scandinavian peninsula, Finland, and the north- 
ern parts of the Soviet Union. It has long been 
domesticated, especially by the Laplanders of 
northern Scandinavia and Finland and by the 
natives of northern Asia, although the reindeer 
also occurs in the wild state in Spitsbergen and 
other sections of the far north. Introduced to 
North America between 1892 and 1902, reindeer 
are now found in Alaska and northwestern 
Canada. The reindeer and its closely related 
North American form, the caribou, differ from 
most other members of the deer family in that 
both sexes have antlers, those of the females 
being less well developed than those of the males. 
These antlers are shed annually by both sexes. 
Reindeer vary in size from a minimum weight 
of around 150 lb. to occasional animals in excess 
of 400 lb. The average height at the shoulder is 
from 3 to 3% ft. Their color varies from a uni- 
form dark brown in summer to a tawny gray 
in winter, although white and spotted animals 
of brown and white are common. Reindeer are 
valued principally for their meat and hides, al- 
though their milk is an item in the economy of 
the local owners in Lapland. Their hides are 
used in making fur clothing and the leather is 
exceptionally fine for gloves. Occasional animals 
are trained for draft purposes. The domesticated 
reindeer is managed in herds which are grazed 
on the range throughout the year. The herders 
lead a nomadic existence as the deer herds must 
be continuously moved to keep them on fresh 
pastures, They forage on such tundra vegetation 
as grasses, sedges, and low-growing browse 
plants during the summer. Lichens, commonly 
called reindeer moss, are an essential part of 
their winter diet. See also Lichen. 

Reindeer Lake, a lake in Canada, 2,436 sq. m. 
in area, on the border between the provinces of 
Saskatchewan and Manitoba. It is drained by the 
Reindeer River, which flows south to the 
Churchill River. 

Reiner (ri’nér), Fritz, orchestra conductor, 
born in Budapest, Hungary, Dec. 19, 1888. Al- 
though Reiner took a law degree at the Univ. 
of Budapest, he also took a music degree from 
the Royal Acad. of Music there, and music re- 
mained his profession. After scoring successes 
as a conductor in Budapest and Dresden (1914- 
22), he came to the U.S. to direct the Cincinnati 
Symphony Orchestra (1922-31). In subsequent 
years, he appeared as conductor of the Phila- 
delphia Grand Opera and of the Barcelona, Ber- 
lin, Buenos Aires, Chicago, Covent Garden 
(London), Milan, Rome, San Francisco, Vienna, 
and other opera companies and orchestras. He 
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FRITZ REINER 
The conductor confers, during rehearsal, with the 


singer Helen Traubel. The photo was made from the 
position of a second-row violinist 


was orchestra conductor and opera director of 
the Curtis Inst. of Music in Philadelphia (1934- 
41), and conductor of the Pittsburgh Symphony 
Orchestra (1938-48). From 1949 to 1953 he was 
one of the principal conductors of the Metro- 
politan Opera, and in 1953 he became conductor 
of the Chicago Symphony Orchestra. 
Reinhardt (rin'hárt), max, theatrical direc- 
tor and stage manager, born near Vienna, Aus- 
tria, Sept. 9, 1873; died in New York City, Oct. 
31, 1943. Reinhardt achieved his greatest suc- 
cesses in his production for the Deutsches Theater 
in Berlin, of which he was director for many 
years (1905-20, 1924-32), but he was also ac- 
claimed in other European cities, including 
London, where he produced "The Miracle" in 
1911; Salzburg, where his directing of the 
Festspiele became world-famous; and Vienna. In 
1923 he toured the U.S. with “The Miracle." He 
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was noted for the powerful imaginative scope of 
his staging and directing of pageants, spectacles, 
and the plays of Shakespeare, Gorky, Shaw, 
Strindberg, Molitre, Wedekind, and other drama- 
tists. He initiated and supervised several notable 
theater enterprises in Berlin and other European 
capitals and was a guest producer in New York 
City in the season of 1927-28. In 1932 he aban- 
doned his various theatrical projects in Berlin 
and a year later resigned his directorate of the 

Deutsches Theater. Settling in the U.S. in the 
late 1930's, he directed the operetta “Rosalinda” 
in New York (1942) and established a school 
of acting in Hollywood. 

Réjane (ra-zhan’), casrieLLE, stage name of 
GABRIELLE CHARLOTTE RÉJU, actress, born in Paris, 
France, June 6, 1856; died there, June 4, 1920. 
She made her debut in 1:875 and in 1883 
won fame for her performance in Henri Meil- 
hac's "Ma camarade." In 1893 she created the 
role of Catherine in Victorien Sardou's "Madame 
Sans-Géne,” in which she later appeared in Eng- 
land and the U.S. In 1905 she founded the Théâ- 
tre Réjane in Paris. 

_Rejuvenation (ré-ji-vén-d shin), in medi- 
cine, a popular expression for the stimulation of 
certain glands in order to rejuvenate the human 
body. The secretions of certain glands are gen- 
erally injected to obtain this end. The therapy 
has not yet been scientifically proved or approved; 
among its pioneers have been Eugen Steinach 
and Serge Voronoff. 

Relationship (réJa'shün-ship), the relation 
that exists between two persons on account of 
marriage or ancestry. The relationship between 
husband and wife, as well as that of others 
through marriage is known as affinity, while 
that due to the descendance from the same ances- 
tors is called consanguinity. The latter may be 
either lineal or collateral. By lineal consanguinity 
is meant the direct descent from one to another, 
as from father to son or grandson, while col- 
lateral consanguinity refers to those who de- 
scended from common ancestors, as the children 
of two brothers, who are cousins in relation to 
each other. In law, the kindred of the wife by 
blood are related to the husband by affinity, her 
brothers and sisters being respectively the 
brothers-in-law and the sisters-in-law of the hus- 
band. The relationship of children of cousins, 
Popularly called second cousins, is not recognized 
in the law of most countries. Relationship by 
affinity and consanguinity bars service as judges 
or jurors in the trial of causes, and in some 
Countries the marriage of cousins is not per- 
mitted. See also Kin; Kin, Next of. 

Relativity (rél-a-tir/i-ti), THEORY or. See 
Einstein Theory, 

Relay (7/2), in general, a new or fresh group 

men or animals to replace or relieve an ex- 
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hausted set. Working in relays or shifts permits 
operations to continue while workers replaced 
by others rest. In a relay race, a track sport, 
teams are made up of runners stationed at vari- 
ous intervals along the course; each runner 
covers his specified portion of the course and is 
replaced by another at the exchange point, thus 
enabling the team to cover a long course. The 
famous pony express (g.v.) consisted of relays 
of both men and horses. 

In electricity, a relay is a form of electrically 
operated switch. It consists of an electromagnet 
(see Coil) and a movable armature or plunger 
moved by the magnet. Current flowing through 
the magnet moves the armature and so closes 
the circuit; when the current in the magnetic 
circuit is cut off, the armature, by gravity or by 
a spring, is drawn away from the contact points 
and so reopens the circuit. Relays are very com- 
mon in telegraph and telephone systems and 
control circuits. Every individual number on a 
dial telephone, for example, operates a separate 
relay at the exchange until the desired circuit 
is completed. 

Religion (réJi/n), a term indicating the 
relationship of man toward one or more superior 
divine beings. Some linguists connect the word 
with relegere, “to gather together”; others con- 
nect it with religare, “to bind back,” or “to 
fasten.” The first Church doctors mention often 
that they do not find a correct word for the 
relationship of man and God. 

The mere problem of definition, that is, of 
what religion actually means, has produced a 
large series of more or less scholarly works, 
since religion, as such, is one of the most impor- 
tant factors in the history of mankind and in the 
life of each individual. Independent of the literal 
meaning of the word, however, the essence of 
religion can be understood only by following 
up the history of the various religions of man- 
kind and by comparing them, in order to find 
out the common denominator of all of them. 

Religion by no means characterizes only the 
belief in one God, but includes all possible con- 
tents of human creeds. Innumerable and transi- 
tory forms of religion appear in the history of 
human civilization. It is an open question 
whether fetishism, totemism and ancestor wor- 
ship (qq.7.) can already be considered as reli- 
gion. One psychological fact about men is cer- 
tain: that there is a general human need for 
the recognition of the existence of a supreme 
being, regardless of its form and powers, regard- 
less of whether the individual believes that he 
owes obedience to it or of whether he is de- 
pendent on it. It is also obvious that even the 
most perfect collection of ethical prescriptions 
and commandments in itself does not yet create 
religion, although these commandments and 


eit AERP pp Uu KA 
KAME Kadi OU HH 
MILAN AE 

KARAMA TA AA i ji ! " 

E (ibit BHP THE He il: li 
pete jl Hazai siha jit 
jili REIH ME TI ji i "t ii jit 
"tst rh i iil iij nahani 

i 


AT 
it i 
lili iur 


jha 
ii HI HIE itii 


Hed li xg AR Hel i 


idi H qr 
ha 


CESE 
d immer and 
LL 
eee maza. 
Ore rmm, 
Lr 
TT EM 


, REMBRANDT! 


Uberty ' T 


iem M k 


m > 
ges 9 mee PES den 


Bios cus the 
Howeny á 2 
P Bofee me kamei hormen ver Nu 


Courtesy The Metropolitan Museum of Art, 
Bequest of Benjamin Altman, 1913 


PORTRAIT OF A YOUNG MAN 
PAINTING BY REMBRANDT 


born in Leyden, July 15, 1606; died in Amster- 
dam, Oct. 8, 1669. The son of a miller living 
near Leyden, he studied in the Latin school of 
his native city. In 1631 he settled in Amster- 
dam, where he had studied art a number of 
years before with Pieter Lastman and Van 
Swanenburgh. Between 1631 and 1640 he be- 
came the most fashionable portrait painter for 
the rich of Amsterdam and earned a large 
LOU Tiran te ae Mess eee ol 
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fortune. In 1634 he married Saskia van Uylen- 
burgh, who was the model for many of his 
paintings. His greatest artistic achievements came 
just after her death in 1642 when, having faded 
from the public eye, he met financial difficul- 
ties. Despite this and other private misfortunes, 
he then became the Rembrandt who is so greatly 
appreciated today. The magic light which he 
always directs so as to add dramatic accents to 
the story depicted in a painting now became the 
main characteristic of his art. 

Rembrandt's artistic genius and vision encom- 
passed portraiture, landscape, and mythological 
and Biblical themes, as well as still life. Scenes 
from the Bible were his constant inspiration, 
especially the events which revealed great human 
tragedies or heroism—he depicted them in a 
singularly powerful and vivid manner. The many 
self-portraits he produced after 1628 reveal his 
insight best. With growing artistic maturity, he 
gave less and less attention to details but made 
his face the mirror of his soul. Similarly, his 
three famous group portraits—'"The Anatomy 
Lesson” (1632); “The Night Watch” (1642), 
properly entitled “The Sortie of the Banning 
Cocq Company”; and “De Staalmeesters,” or 
"The Syndics of the Cloth-Guild" (1662)—dis 
close his developing mastery and great simplicity. 

Among his many portraits, most famous are 
"The Mennonite Preacher Anslo Consoling à 
Woman" (1641), "Jan Six" (1654), and "Polish 
Nobleman" (1637); among his religious works, 
"Simeon in the Temple" (1628), "Angel Leav- 
ing Tobias" (1637), "The Pilgrims at Emmaus" 
(1648), and "David and Saul" (1653?) are most 
noted. 

As a draftsman and etcher, Rembrandt also 
takes a unique place. Whatever his medium, he 
was always able to convey the full scale of 
human moods, emotions, and passions. See also 
Art; and color plate, Great Paintings l, in 
Volume XII. 

Reményi (ré’ma-nyi), epuaxn, violinist, born 
in Heves, Hungary, July 17, 1830; died in San 
Francisco, Cali£, May 15, 1898. He studied at 
the conservatory in Vienna but took part in the 
Revolution of 1848 against Austria and was com- 
pelled to leave the country. He came to the U.S. 
in 1849 but went to Weimar, Germany, in 1853 
and later settled in England, where he became 
violinist to Queen Victoria. The general pardon 
of 1860 permitted him to return to Hungary; 
later he traveled as a musician, in Canada, Mex- 
ico, China, and many European countries. 

Remington (rem'ing-tun), FREDERIC, artist, 
born in Canton, N.Y., Oct. 4, 1861; died in 
Ridgefield, Conn., Dec. 26, 1909. He studied at 
the Yale School of Fine Arts and later lived for 
some time on ranches in Montana and Wyom- 
ing. There he observed Western life and gathered 
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many sketches of the Indians, horses, soldiers, and 
men of the plains. In 1884 he began to con- 
tribute to several magazines. He was also a 
sculptor, and his bronzes are widely known. His 
works include the paintings “A Dash for the 
Timber,” and “Conjuring the Buffalo Back,” and 
a bronze sculpture, “The Bronco Buster.” 

Remote Control (ré-mot’ kon-trol’), a term 
applying to the application of electrical currents 
to control apparatus at considerable distance. 
Remote-control systems include automatic print- 
ing telegraphs, teletypes, stock tickers, railway 
block-signal systems, and many others, Remote 
control over telegraph and telephone lines has 
proved useful in operating unattended power 
stations, radio transmitters, and electrical ma- 
chinery. Radio transmitters may also be used for 
remote control. Many airfields are equipped with 
a remote-control system to enable landing air- 
craft to switch on lights and radio beacons. Ex- 
periments have shown that it is possible to con- 
trol pilotless aircraft by radio from the ground 
or other aircraft. Bombs, too, can be directed by 
remote control See also Military and Naval 
Progress; Radio. 

Remsen (rém'sen), ma, chemist, born in 
New York City, Feb. ro, 1846; died March 5, 
1927. After completing (1865) a course of study 
at the Coll. of the City of New York, he attended 
the New York Coll. of Physicians and Surgeons 
at Columbia Univ. and afterward studied in Ger- 
many. In 1872 he was made professor of chem- 
istry and physics at Williams Coll. He became the 
first professor of chemistry at Johns Hopkins 
Univ. in 1876 and succeeded Dr. Daniel Coit 
Gilman as its president in 1901. Besides publish- 
ing many textbooks, he made a number of original 
investigations in organic and inorganic chemistry. 
In 1879 he founded the American Chemical Jour- 
nal, which he edited for several years. 

Rémusat (rámá-zá'), CHARLES FRANÇOIS, 
statesman and philosopher, born in Paris, France, 
March 14, 1797; died June 6, 1875. He was edu- 
cated at the Lycée Napoléon and took up jour- 
nalism, In 1818 he became closely connected 
with the party leadership of Guizot, and pub- 
lished a pamphlet of considerable merit on “Trial 
by Jury.” He became a contributor to the Globe 
in 1824. In 1830 he entered the French cham- 
bers as deputy and served until 1848. His sup- 
Port was given to the ministry of Casimir Périer 
a when the government passed to Thiers, he 
»came minister of the interior. Louis Napoléon 
ie him when he ascended the throne in 1851. 
A hile abroad Rémusat pursued literary and scien- 
tific Studies, but when Thiers became president, 
in 1871, was called to the portfolio of foreign 
affairs, in which he served with distinction until 
1873. His books include “Essays on Philosophy” 
and several books on scientific subjects. 
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Renaissance (rén-¢-sins’), French for "re. 
birth,” the specific epoch in history which follows 
the Middle Ages and introduces what we con- 
sider modern times. In this general sense, wi. 
may be said to be still living in the period of 
the Renaissance. More specifically, as a style, 
Renaissance means the period from ca, 1420 to 
ca. 1580, near which date the baroque (q.v.) 
style appears. The Renaissance began in Italy 
and the "rebirth" was the rediscovery of ancient 
Greek and Roman art and architecture, of which 
the remainders existed still in Italy. The move- 
ment, however, was by no means confined to 
art and architecture but found its expression 
also in contemporary philosophy and litera- 
ture, In these fields, too, ancient ideas were 
taken up again, helped by new discoveries in 
the field of natural science, geography, and 
astronomy. 

The spiritual movement is characterized by 
three definite trends: First, the above-mentioned 
interest in antiquity which, for instance, in the 
arts meant the rediscovery of perspective and 
anatomy, which the Middle Ages had neglected, 
Second, the new interest in nature, which cx- 
pressed itself in two ways, in the endeavor to 
expand natural science, and in the arts, the 
attempt to depict men and their surroundings 
in a naturalistic way, in contrast to the sym- 
bolic approach of the Middle Ages. Finally, the 
Renaissance brought about modern individual- 
ism. In other words, it conceived of the single 
human being not only as a member of a specific 
group—e.g., a guild or a parish—or as a subject 
of a sovereign, as in the medieval concept, but 
as a definite and absolute personality. In their 
entirety, these three new tendencies which rep- 
resent the fundamentals of the Renaissance 
brought with them practically a diminishing of 
the intellectual and spiritual power of the Church, 
The Church, during the Middle Ages, had been 
the only realm of scholarly and scientific research 
and learning, always in connection with theo- 
logical doctrines, Now, these endeavors were 
followed independently of the teachings of the 
Church. However, it is incorrect to call the 
Renaissance the “revival of learning,” since learn- 
ing itself had not ceased to flourish during the 
Middle Ages. The change was in the direction 
of learning. 

The landmarks of the Renaissance, as to the 
expansion of human knowledge are, to mention 
only a few: the foundation of the Copernican 
system in astronomy, Gutenberg's (q.v.) inven- 
tion of movable type, the discovery of America 
and other regions outside of Europe, and finally, 
even the Reformation (q.v.), which actually 
meant the application of the new trends to re- 
ligious problems. As a flowering epoch of art, the 
early Renaissance (called also the Quattrocento) 
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which brought about the change, took place 
essentially in Florence, and such artists as Brunel- 
leschi, Ghiberti, Masaccio, Fra Angelico, and Fra 
Filippo Lippi (49.v.) are the main representa- 
tives of the first generation. In the period of the 
so-called High Renaissance, ca. 1500-60, the ac- 
cent shifted more to Rome, where Raphael and 
Michelangelo (44..) created the center of the 
movement. These two cities, however, were not 
the only ones to witness the evolution. Leonardo 
da Vinci, probably the most typical Renaissance 
man, in his all-comprising talent for science and 
art equally, came from Northern Italy, and the 
Venetian school of the 16th century was led by 
men like Giorgione and Titian (qq.v.). 

Outside Italy, the Renaissance developed more 
slowly, since the great stimulus of ancient re- 
mains did not exist in The Netherlands, France, 
England, and Germany. In these countries, it 
was more the humanistic studies (see Humanism) 
and less the visual arts which brought about 
the change; the strongest factor in common with 
Italy was the new interest in nature which be- 
came evident in the naturalistic tendencies of 
painting in these countries, 

Renan (re-ndn’), joseph ERNEST, historian, 
philologist, and essayist, born in Tréguier, France, 
Feb. 27, 1823; died in Paris, Oct. 2, 1892. He 
entered the Seminary of St. Sulpice, Paris, where 
he studied for holy orders in the Catholic Church, 
but in 1845 he abandoned his intention of becom. 
ing a priest, although he continued to pursue the 
study of Hebrew, German, and other languages. 
He was granted a prize in 1848 for a memoir 
on the Semitic languages. In 1849 he was sent on 
a literary mission to Italy, and in 1856 became 
a member of the Acad. of Inscriptions. His next 
recognition came in the form of an appointment 
to study Phoenician civilization by making a tour 
of Syria. At this time he visited various parts 
of the Holy Land, and in 1863 published his 
famous “Life of Jesus,” the first volume of his 
five-volume “The History of the Origins of Chris- 
tianity” (1863-81). In this he expressed skep- 
tical views in relation to many accepted traditions, 
which caused public opinion to turn against him 
to such an extent that he had to abandon his 
professorship of Chaldee, Syriac, and Hebrew in 
the Coll. of France, to which he had been elected 
in 1862. In 1871 he was restored to that position. 
He became a member of the French Acad. in 
1878, received the cross of the Legion of Honor in 
1880, and was made grand officer in 1888. The 
works of Renan are numerous; his "Life of 
Jesus," however, is the best known. It has been 
translated into many languages. 

Renault (r£-n6"), Louis, authority on inter- 
national law, born May 21, 1843, at Autun, 
France; died at Barbizon, Feb. 8, 1918. He 
taught Roman and commercial law at Dijon, 
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1868-73, and then went to the School of Politi- 
cal Sciences at Paris. He was a professor there 
from 1874 to 1881, when he became professor 
of international law at the Univ. of Paris, re- 
maining there until his death. In 1890 he served 
as counselor to the ministry of foreign affairs. 
Renault has been called the most important 
figure of the French school of international law, 
a subject which he actually founded as a science 
in France. At one time he was president of the 
Institute of International Law and a member 
of the Hague Tribunal, and he was frequently 
called upon to serve as arbitrator in international 
disputes. He shared the Nobel Prize for peace in 
1907 with Ernesto T. Moneta. His most impor- 
tant books include "Introduction to the Study 
of International Law" (1879) and "Compendium 
on Commercial Law" (1884-85), of which he was 
co-author. 

Reni (r/né), cuivo, painter of the Bolognese 
school, born near Bologna, Italy, Nov. 4, 15753 
died there Aug. 18, 1642. He studied in Bologna 
under Lodovico Caracci (4..), whose emphasis 
on beauty became the most decisive factor in 
Reni's work even after Reni had, for a time, 
been under the influence of Michelangelo Cara- 
vaggio (4.7.) in Rome. The latter master had 
introduced naturalism into Italian painting, even 
in religious paintings (e.g., he depicted a man 
perspiring, or dirt on the soles of a saint). Reni, 
who combined this trend with a close imitation o 
Raphael and other Renaissance masters, leaned, 
however, towards the latter approach; thus the 
influence of Caravaggio did not affect him as 
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strongly as the more classicistic trends of the 
Caracci school. Best-known among Guido Reni's 
works are "Aurora" (or "The Dawn"), "Ma- 
donna del Rosario,” and "Lot and His Daughters." 

Renner (rén’ér), Kart, president of Austria, 
born Dec. 14, 1870, at Dolní-Dunajovice, Mo- 
ravia; died in Vienna, Austria, Dec. 31, 1950. 
In 1907 he became a deputy of the Social Demo- 
cratic party to the national assembly in Austria. 
In 1918, he was named head of the first repub- 
lican cabinet and shortly afterward first chan- 
cellor of the Austrian republic. He was the 
Austrian signatory of the peace treaty following 
World War I, and retained the chancellorship 
and the portfolio of foreign minister until 1920. 
He served in the national assembly from 1921-34 
and was its president from 1931-33. Arrested by 
the National Socialistic government in 1934, he 
spent some months in jail, but was released in 
June 1935. After World War II, he headed the 
first postwar provisional government of the newly 
established Republic of Austria, and was later 
unanimously elected president for a six-year term. 
Renner wrote several books on economic and 
political subjects. 

Rennes (rZ), a city of France, formerly the 
capital of Brittany, at the confluence of the Ille 
and Vilaine Rivers, 190 m. s.w. of Paris. It is 
on both sides of the Vilaine River, which is 
crossed by a number of stone and steel bridges. 
Among the noteworthy buildings are a cathe- 
dral of modern Grecian design, the palace of 
Justice, a number of fine schools, several hos- 
Pitals, and a university. The manufactures in- 
clude shoes, sailcloth, cotton and woolen goods, 
yarn, lace, paper, and earthenware. The city is 
surrounded by a fertile country producing wheat, 
rye, and fruit. It has important railroad facili- 
ties and river and canal transportation. It is well 
fortified and has a large arsenal. During World 
War II, it was occupied by U.S. forces. Popula- 
tion, 1946, 113,781. 

Reno (rz'nó), largest city in Nevada, county 
seat of Washoe County, on the Truckee River, 
2 m. N. of Carson City. Reno is on the Southern 
ue and Western Pacific R.R.’s. It is the seat 
iS the Univ. of Nevada (q.v.), and Stead Air 

orce Base is located 10 m. from the city. Reno 

n become known as the legal center of Nevada, 
chiefly because of the large number of divorces 
granted annually under Nevada’s lenient resi- 
DEN laws. It is also known for its tourist at- 

h ions, including entertainment and gambling. 

€ city's industries include lumber and food 
EU The surrounding country is a rich 
i ning area and raises livestock. Reno, settled in 
, de Was incorporated as a town in 1879 and as 
D in 1901. Population, 1940, 21,317; in 1950, 


Renoir (r&mwár'), pierre AUGUSTE, painter 
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and sculptor, born in Limoges, France, Feb. 25, 
1841; died in Caques, Dec. 17, 1919. He worked 
for a time in the studio of the painter, Charles 
Gabriel Gleyre, where he met Sisley and Monet. 
Influenced also by Courbet, Delacroix, and Corot, 
he became one of the leaders of French impres- 
sionism. His subjects included portraits, land- 
scapes, still life, and peasant life, but he ex- 
celled especially in painting nude figures of 
women. Among his works are "Rowers' Lunch- 
eon," “The Ball at Montmartre," “The Dancer," 
“The Terrace," "Young Girls at the Piano," "Les 
Grandes Boulevards,’ “Box at the Opera”; also 
portraits of Claude Monet, Sisley, Richard Wag- 
ner, and of “Mme. Charpentier With Her Chil- 
dren.” See also color plate, Great Paintings II, 
in Volume, XII. 

Rensselaer (rén’sé-lér), a city in Rensselaer 
County, New York, on the New York Central 
and the Boston & Albany R.R.’s. It is situated 
on the Hudson River, opposite Albany, with 
which it is connected by several bridges. The 
surrounding country is agricultural and dairying. 
The city carries on considerable trade in produce 
and manufactures. It has extensive railroad ma- 
chine shops, lumber yards, roundhouses, and 
freight yards. Rensselaer was settled in 1631, in- 
corporated as the village of Greenbush in 1815, 
and chartered under its present name as a city 
in 1897. Population, 1950, 10,856. 

Rent (rént), the payment of money, services, 
or produce for the use of any property. This 
property usually includes land, or living space; 
it may, however, include any item of utility from 
a factory to an automobile or a book. The rate 
of such payment is based on the market value 


RENWICK 


of the products which the operation of the land, 
factory, or automobile may yield, and is fixed 
by individual bargaining. Thus soil from which 
a poor harvest may be expected will rent for 
less than a similar area of land capable of re- 
turning a.crop of greater market value. There- 
fore, land rent is not determined by any inherent 
quality in the earth itself, but by its commer- 
cial potentiality. The general characteristics of 
rent are (1) the agreement on a certain amount; 
(2) regular dates appointed for such payments; 
(3) unless otherwise agreed, the mutual under- 
standing that a tenant is considered to be in 
arrears upon failure to make payment by mid- 
night of the contracted day, and the immediate 
right of the landlord to reclaim his property. 
Under English common law, which American 
juridicàl principles generally follow, most statutes 
operate in favor of the property owner. If, for ex- 
ample, a payment is lost in transit through the 
mail, the loss falls upon the tenant. 

The hypothesis upon which rent values are 
founded is that the number of productive instru- 
ments remains fixed. Rent, like commodity prices, 
is bound by the laws of supply and demand. 
When demand for anything rentable exceeds 
supply, the value of rent increases; otherwise, 
it drops. 

Renwick (rén’wik), james, physicist, born 
in Liverpool, England, May 30, 1790; died in 
New York City, Jan. 12, 1863. Of Scottish paren- 
tage, he studied at Columbia Coll., New York 
City, and taught philosophy and chemistry there. 
He was one of the U.S. commissioners who ex- 
plored the boundary between the U.S. and New 
Brunswick. For some years he was a trustee of 
Columbia Coll. His books include “Chemical 
Philosophy,” “Elements of Mechanics,” “Chem- 
istry Applied to the Arts,” and “First Principles 
of Chemistry.” 

Reparation (rép-ra’shiin), a theological 
term meaning the expiation for sins offered by 
an individual in order to gain readmission into 
the community of the Roman Catholic Church, 
after he has been excommunicated. 

Reparations (rép-a-ra'shiinz), the term ap- 
plied to the indemnities assessed upon the de- 
feated Powers, particularly Germany, by the vic- 
torious Allies (g.v.) of World War I. The Treaty 
of Versailles (q.v.), without fixing the total in- 
demnity, stated that “Germany accepts the re- 
sponsibility of Germany and her allies for caus- 
ing all the loss and damage to which the Allied 
and Associated Governments and their nationals 
have been subjected.” The amount of reparations 
was later fixed at about $30,000,000,000. In 1923, 
Germany attempted to repudiate this obligation 
because of alleged economic collapse. An inter- 
national board of experts was convened under 
the chairmanship of Charles G. Dawes (q.v-) 
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and promulgated what came to be known as the 
Dawes Plan, which fixed an annual payment by 
Germany of about $500,000,000, without, how- 
ever, determining a total amount. Although Ger- 
many's economy flourished under the stimulus 
of loans provided by the Dawes Plan, by 1929 
she had succeeded in convincing foreign gov- 
ernments that a less exacting scheme of payments 
was necessary. Accordingly, a committee under 
Owen D. Young (q.v.), unofficial representative 
of the U.S., worked out another system under 
which Germany was to make decreasing annual 
payments for a period of 59 years, and established 
the Bank for International Settlements to distribute 
the receipts. When the first shadows of world 
depression highlighted the danger of a complete 
collapse of the German financial structure (1931), 
President Hoover of the U.S. proposed an inter- 
governmental moratorium for one year. This pe- 
riod expired, however, without bringing signs of 
relief, and the British government convoked a 
conference at Lausanne, Switzerland, in the sum- 
mer of 1932. The Lausanne Agreement attempted 
to terminate the problem by reducing the out- 
standing balance to slightly over $700,000,000, 
payment of which was to effect final settlement, 
but before payments could be resumed, Adolf Hit- 
ler assumed power in Germany (January 1933); 
repudiating both the debts and the agreements 
governing their payment. 

After World War II (q.v.) a conference on 
reparations at Paris, 1945, established the Inter- 
Allied Reparations Agency to handle assessments 
on the defeated nations. 

Repplier (rép-plér’), acnes, author, born at 
Philadelphia, Pa., April 1, 1858; died there Dec. 
I5, 1950. She studied at the Sacred Heart Con- 
vent, Torresdale, Pa., and later at the Univ. of 
Pennsylvania, Her essays, frequently published 
in such magazines as the Atlantic Monthly, were 
characterized by wit, irony, and a pleasing, pol- 
ished style. Her numerous books include "Points 
of View,” "Essays in Idleness,” “Books and Men,” 
"Points of Friction," "In Pursuit of Laughter," 
and "Eight Decades." 

Representatives (rép-ré-zén'ta-tivz), HOUSE 
oF, one of the two branches of the U.S. Congress 
(q.v.). The number of each state's representatives 
is determined by apportionment,! and, in 1929, 
the number of representatives was permanently 
fixed at 435. The various officers of the House 
and their functions are as follows: 

The Speaker is the presiding officer of the House, 
decides questions of order, appoints chairmen of 
the Committees of the Whole, signs acts, warrants, 
subpoenas, and orders of the House; controls the 
unused rooms and corridors in the House wing 

1 Apportionment is the process of allotting to each 
state—by a method of equal proportions—a number 
of representatives on the basis of the population in 
accordance with the most recent U.S. census. 
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of the Capitol; appoints conference and special com- 

mittes; the official reporters of debates, the commit- 

tee stenographers, the Parliamentarian, and his office 
force of clerks. 

The Majonrrv Leaner is elected in caucus by the 
Majority party and has the responsibility of conduct- 
ing the legislative program, appoints the legislative 
clerks and other assistants provided for his office, and 
selects the Party Whip. 

The LegisLAtivE CLERK and others perform ser- 
vice under the direction of the Majority Leader. 

The Majority Wuip acts under the direction of 
the Majority Leader in ascertaining sentiment on a 
given question and secures the attendance of mem- 
bers of his party for votes on important matters; 
keeps in touch with the legislative program and ad- 
vises Members of the time when certain bills are ex- 
pected to be considered. 

The PARLIAMENTARIAN is appointed by the Speaker, 
under whose direction he indicates the reference of 
public bills and executive communications to com- 
mittees; furnishes precedents to the Speaker and 
chairman of the Committee of the Whole, confers 
with them and with Members concerning legislative 
Propositions with respect to their parliamentary ad- 
missibility or otherwise, and prepares the House 
Manual. 

_ Official Reporters or Depares report stenograph- 

ically all proceedings of the House of Representatives. 

LecisLative CounseL assist House committees in 
drafting bills and committee reports; also assist 
Members when not engaged in committee work. 

The House Orrice Building COMMISSION pre- 

scribes rules and regulations governing use of all 
rooms and space in the House Office Buildings, and 
directs protection, care, and occupancy thereof. 
, The Committee on RuLes occupies a unique posi- 
tion in that it is not a legislative committee; yet it 
exercises influence upon legislation through special 
rules reported by it providing for the consideration 
of bills on the Majority program, and prescribing 
the methods of their procedure. It also reports pro- 
posed changes in the Rules of the House, and brings 
in resolutions creating special committees for various 
purposes. 

CHAIRMEN or COMMITTEES preside at committee 
meetings and hearings, report bills to House and 
conduct their consideration on the floor; may dele- 
gate these functions to another member of the com- 
mittee; appoint the committee complement of clerks 
and assistants, 

CLERKS To COMMITTEES are appointees of the 
chairmen, subject to committee approval, keep min- 
a of meetings, assist in the preparation of reports 
and minutes of meetings, and are admitted to House 

oor when committees’ bills are under consideration. 

X Orrician STENOGRAPHERS TO COMMITTEES report 
enographically hearings of House committees. 

ee Minorrry LEADER is selected ata conference 

z SEM Members; usually his party's candidate 

tee i ul chairman of Minority steering commit- 

i chairman ex officio of Committee on Com- 
uttees which selects and nominates Minority Mem- 
ey on House committees; is spokesman for his party 

AA unda its policies, The Minority Whip func- 
Den conjunction with him. 

e e LEGISLATIVE CLERK AND OTHERS perform 
E LS under the direction of the Minority Leader. 
" Mi Minoriry Wm acts under the direction of 

inority Leader in ascertaining sentiment on a 
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given question and secures the attendance of Mem- 
bers of his party for votes on important matters; 
keeps in touch with the legislative program and ad- 
vises Members of tlie time when certain bills are ex- 
pected to be considered. 

Minority CLerks assist the Minority Leader and 
the Minority Whip, and represent the Minority in 
the arrangement of pairs. 

The DoonxrrPrm is charged with the enforcement 
of rules relating to the privileges of the House 
Chamber and is responsible to the House for the 
official conduct of his employees; must enforce rules 
of decorum on the floor of the House in conjunction 
with the Sergeant at Arms; is also charged with the 
operation of the Document Room and Folding Room; 
supervises the janitor service, cloakroom men, pages, 
and messengers. 

The SUPERINTENDENT Or DocuMENT Room re- 
ceives, files, and keeps available for use of the House, 
all bills, resolutions, and documents ordered printed 
by the House, as well as all public laws and resolu- 
tions; maintains a current card index giving the 
daily status of each piece of legislation introduced in 
the House and Senate. 

The SUPERINTENDENT Or FoLpiNG Room receives 
and holds for distribution on order all documents 
placed to the credit of Representatives, Delegates, 
Resident Commissioners, and officers of the House. 

The Cuter Janitor has charge of the laborers and 
janitors appointed by the Doorkeeper. 

The Postmaster superintends the Post Office in 
the Capitol and House Office Buildings for the ac- 
commodation of Representatives, Delegates, Resident 
Commissioners, and officers of the House, and is re- 
sponsible for the prompt and safe delivery of their 
mail. 

The duties of the CLerK or THE House are largely 
executive and quasi-judicial in their nature, and he 
derives his authority from the rules of Parliamen- 
tary Law, Rules of Practice (which have the force 
of common law), express statutes, and the printed 
Rules of the House. He is a continuing officer whose 
duties do not terminate with the sine die adjourn- 
ment of Congress, as do the duties of the Speaker, 
the Majority and Minority Leaders, and some other 
officials. In the consideration of the sources from 
which the Clerk derives his authority it is correct to 
observe that he exercises as much authority by vir- 
tue of the unwritten rules of practice as he does 
under the written rules of the House and express 
statutes. The Clerk attests bills, resolutions, and sub- 
penas, is the custodian of the Seal of the House, 
prepares the roll of Representatives-clect, and pre- 
sides at the beginning of a Congress until the elec- 
tion of a Speaker. $ 

The Journat CLERK keeps minutes of the pro- 
ceedings of the House, writes the Daily Journal, and 
prepares and indexes it for printing; endorses all 
official papers at Clerk's desk. 

The EnroLLING CLERK engrosses all bills, resolu- 
tions, and House amendments to Senate bills passed 
by the House for transmittal to the Senate; drafts 
and engrosses all messages transmitted from the 
House to the Senate; enrolls for presentation to the 
President all Houše bills and resolutions which have 
passed both Houses. 

It is the duty of the Reading CLERKS to read all 
matter presented to the House and to call the roll. 
They also keep a file of all bills, reports, etc., on 
the various calendars of business. 


a 


Hene petro pany aep 
ii Tut 13 Dum m ni bip nili 
SHH "iib iy i SHI HM ! i 
a iui mu il inl il 
H ajui 
itid T i pati ull ipm KIR is 


Bari i as at qna p n h PH Tib i " z ja x Hi! 
ne 1 qm D i n [ni iil Pig 1H Wis Lj i b: i 
ps: jr Beat bli ab! fia; sni 
fe: is Em n jl ij : ln n 
Ue TT Midi 


itj gl m ibit it jin ttg (t ud 


TUR anfi T i fet SM hn 
tiii He hl H | b x ii 
a THA 


HH inal " 
Hil ATE iib di ill euo En mi lp) 


1 HERH ug PR uiui 1i Gg 
j i aila ; Pir H pal Np an its Hi (lh 
plih piis SII be HEDHI 
2: ue ni im hii itii pf 
ia mipan hhh ath TIKI EINE i 
fans ella ana ilr knali Hi jH 
HEFIR iat a iiie iss HS RE pe 
aT HHA a ijik MBH HISA THT 1H] jii 


REPUBLICAN PARTY 


stood for high protective tariffs, a conservative 
national financial policy, extraterritorial acquisi- 
tion, and a foreign policy which would, as far 
as possible, keep the U.S. more or less isolated 
from the other nations of the world, although 
this attitude was somewhat modified during and 
after World War II. Although at the outset the 
Republican party favored a strong central gov- 
ernment and a loose construction of the Constitu- 
tion, this attitude was completely reversed during 
the administration of Franklin D. Roosevelt 
(q.v.). 

The name Republican was first applied to a 
political party in the U.S. in the late 18th and 
early 19th centuries, when the party formed by 
Jefferson (q.v.) in opposition to the Federalists 
was. called Anti-Federalist or Democratic-Re- 
publican, This group assumed the name Republi- 
can as an advocate of a states'-rights democracy 
and strict construction of the Constitution. By 
1820, however, it had split into several factions, 
the chief of which was led by Andrew Jackson 
(q.v.) and adopted the name Democrat. The 
present Republican party was not organized until 
1854, when it was formed by opponents of the 
extension. of slavery after the passage in that 
year of the Kansas-Nebraska Bill (q.v.). Know 
Nothings, Abolitionists, Free Soilers, Whigs 
(q.4.v.), and numerous Democrats banded to- 
gether to form the new party. In 1856, the first na- 
tional convention in Philadelphia nominated John 
C. Frémont (4.v.) for President, with a platform 
which opposed the extension of slavery to the 
territories and advocated Federally financed im- 
provement of rivers and harbors and the building 
of a transcontinental railroad. "Free soil, free 
speech, free men, Frémont" became the rallying 
ery of the campaign, but Frémont was over- 
whelmingly defeated by the Democratic candi- 
date, Buchanan. Two years later, however, the 
Republican party already had a plurality in the 
House of Representatives. 

By 1860, slavery had become a burning issue, 
and the Republican party, champion of the re- 
striction of slavery, won from the Democrats 
thousands of voters, who left their party chiefly 
because of two events. The first of these was 
the Dred Scott Decision (q.v.), in which the 
Supreme Court decided that Negroes were not 
citizens and that the Missouri Compromise (q.v.) 
was unconstitutional, since Congress did not have 
the right to decree that citizens might not take 
their slaves into a new territory; the second was 
Buchanan's recommendation that Kansas be ad- 
mitted to the Union under the Lecompton Con- 
stitution (g.w.), a constitution drawn up for that 
state solely by advocates of slavery, free-state men 
having refused to vote at the election of delegates 
to the constitutional convention. With the aid of 
these renegade Democrats, the Republicans were 
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able to elect their first President, Abraham Lincoln 
(q.v.), whose platform, in addition to advocacy 
of the restriction of slavery, contained planks 
for a homestead law and a protective tariff. 

Lincoln's years in office were largely devoted to 
prosecution of the Civil War (q.v.), but during 
his administration Congress passed and submitted 
to the states the 13th Amendment, abolishing 
slavery; passed a high-tariff bill; enacted the 
Homestead Act (1862), giving free land to any 
citizen who cared to develop it; and promulgated 
a national banking system (1863). In addition, 
construction was begun on the first railroad to 
the Pacific, 

Lincoln's running mate in the election of 1864 
was a Democrat, Andrew Johnson (q.v.). After 
Lincoln’s assassination in 1865, a bitter feud de- 
veloped between the new President and his Re- 
publican Congress, Johnson favoring far less harsh 
treatment of the defeated South than the Con- 
gress. This struggle culminated in Johnson's im- 
peachment in 1868, but he was saved by a single 
vote from being removed from office. During 
his term, the 14th and 15th Amendments, pro- 
tecting the rights of Negroes and guaranteeing 
them the vote, were submitted to the states. 

In 1868, the Civil War hero, Gen. Ulysses S. 
Grant (q.v.), restored the Presidency to the Re- 
publicans. During his two terms in office, South- 
ern reconstruction was still the nation's primary 
problem. Grant, wholly untrained by his experi- 
ence for the office, was accused, justly or unjustly, 
of abusing the civil service, but he was popular 
with the voters and had no difficulty in winning 
à second term, During his first term, laws were 
passed to enforce the rights guaranteed to Negroes 
in the 14th and 15th Amendments and the first 
civil service law was enacted in 1871. His second 
term included the Panic of 1873 and was notable 
for the Resumption Act of 1875, providing for 
the resumption of specie payments (q.v.). 

Another Republican, Rutherford B. Hayes 
(q.v.), succeeded Grant in 1876, One of his first 
acts was to withdraw Federal troops from the 
reconstructed Southern states, thus virtually giv- 
ing the Democrats the opportunity to disfranchise 
the newly enfranchised Negroes. Hayes was suc- 
ceeded in 1880 by the Republican, James A. Gar- 
field (g.v.), who was assassinated shortly after 
his inauguration and succeeded in turn by his 
Vice President, Chester A. Arthur (4.v.). Arthur's 
administration was responsible for the Pendleton 
Civil Service Act (1883), which introduced the 
policy of competitive examinations for civil serv- 
ants, and for the Chinese Exclusion Act (1882), 
which denied Chinese nationals admission to the 
US. 

In 1884, the Republican candidate, James G. 
Blaine, lost the state of New York and the Presi- 
dential election probably because voters took of- 
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- fense when the Democratic party was called the 

of “rum, Romanism, and rebellion” by a 
Republican, although Blaine himself was not the 
author of the slogan. The Democratic candidate, 
Grover Cleveland (q.v.), served a term as Presi- 
dent, but the Republicans returned to power in 
1888 under the leadership of Benjamin Harrison 
(q.v.), who ran on a platform which endorsed 
the protective tariff and anti-monopoly legisla- 
tion. During his term, Congress passed (1890) 
the Sherman Anti-Trust Act (see also Trusts), 
which had the purpose of protecting trade and 
commerce against unlawful restraint and illegal 
monopolies, and the McKinley Tariff Act (1890), 
Which raised the tariff and inaugurated the prin- 
ciple of reciprocal tariffs. 

Cleveland was re-elected in 1892 and during 
his second term in office lowered the tariff. This 
Was alleged to be one of the main causes of the 
depression which occurred during his adminis- 
tration, and the tariff thus became the chief issue 
of the campaign of 1896, although the issue of 
the gold standard vs. the free and unlimited coin- 
age of silver was scarcely subordinate by election 
day (see also Bimetallism). The Republican can- 
didate, William McKinley (q.v.), won over the 
Democrat, William Jennings Bryan (q.v.). One 
of McKinley's first acts was to sponsor pas- 
Sage of a new protective tariff, and a gold- 
standard (q.v.) law was passed in 1900. The 
Most important event of his first term, however, 
Was the Spanish-American War (q.v.), as a re- 
sult of which the U.S. acquired Puerto Rico, 
Guam, and the Philippine Islands. Hawaii was 
annexed in 1898 and Samoa in 1899. In the latter 
year, the U.S. established the “open door” policy 
(qu^) in China. The skillful diplomacy and far- 
Sightedness of McKinley's Secretary of State, John 
Hay (4.v.), who also served under McKinley's 
Successor, Theodore Roosevelt (q.v.), was re- 
sponsible in large measure for the increasing pres- 
S and importance of the U.S. in world affairs 

luring this period, 

cKinley was re-elected in 1900, but was assas- 

d in 1901 and succeeded by his Vice Presi- 

t, Theodore Roosevelt, who was one of the 
E Colorful and forceful of U.S. Presidents. 

t home, he took important and far-reaching 
Steps to curb the power of big business; abroad, 

p much to strengthen the position of the 

as a world power. Among the outstanding 
accomplishments of his two terms in office were 
Binning of construction of the Panama 

j the prosecution of monopoly and regula- 

E of trusts (g.w.); more adequate regulation 
inspection of the production of foods and 

in B curbing of the railroads’ practice of levy- 
discriminatory rates by strengthening the 
cM 9f the Interstate Commerce Commission 

9:0.) and the first determined effort to conserve 
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and reclaim natural resources (see also Conserva- 
tion). In foreign affairs his avowed policy was 
to "speak softly and carry a big stick." He was 
instrumental in bringing about a settlement of 
the Russo-Japanese War in 1905. 

Roosevelt was easily elected in 1904, but he de- 
clined to run for a third term in 1908. William 
Howard Taft (4.v.), whom Roosevelt had chosen 
as his successor, was elected. During his term, 
the 16th Amendment, authorizing a Federal in- 
come tax, and the 17th, providing for direct 
election of U.S. Senators, were both submitted 
to the states. 

In 1912, the Republican party split into two 
groups, one supporting Taft and the other, the 
Progressive wing, which called itself the Bull 
Moose party, supporting Theodore Roosevelt. 
This split probably won the election for the 
Democratic candidate, Woodrow Wilson (q.v.), 
whose popular vote was considerably less than 
that of the two Republicans combined. Wilson 
was re-elected in 1916. By 1919, however, there 
were more Republicans than Democrats in both 
houses of Congress, and it was against this oppo- 
sition that Wilson began his fight for Senate 
ratification of the Versailles Treaty (g.v.) and 
the Covenant of the League of Nations (q.v.). 
Henry Cabot Lodge (q.v.), Republican chairman 
of the Senate Foreign Relations Committee, is the 
man upon whom chief responsibility must fall for 
the fact that the Senate refused to ratify the treaty 
and to accept the League Covenant. He opposed 
Wilson wholeheartedly, singlemindedly, and 
successfully. 

In the campaign of 1920, the issue was whether 
the U.S. should or should not become a member 
of the League. The Republicans opposed joining 
and their candidate, Warren G. Harding (4.v.), 
was an easy victor. During his administration, 
separate treaties were signed with Germany and 
Austria and war debt agreements were made 
with other nations. Harding was also responsible 
for calling the Washington Naval Conference of 
1922 (see also Naval Disarmament). His adminis- 
tration is perhaps best known, however, for the 
Teapot Dome Scandal (4.v.). 

Harding died in 1923. His Vice President, 
Calvin Coolidge (q.v.), served out the unexpired 
year of the term and was himself elected in 1924. 
During his rather uneventful session in office, 
the country enjoyed unusual business prosperity, 
but the crash came early in the term of his suc- 
cessor, Herbert Hoover (q.v.), who was elected 
to office in 1928. Hoover's chief attempts to check 
the effects of the depression included establish- 
ment of the Federal Farm Board for agricultural 
relief; a moratorium on World War I debts 
among the nations of the world; and creation of 
the Reconstruction Finance Corporation (4.v.) to 
protect savings and credit, with later authority 
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to make loans to the states for relief. It is pos- 
sible that Hoover underestimated the seriousness 
of the economic situation in the country. In any 
case, it had improved little by 1932 and Hoover 
was overwhelmingly defeated by the Democratic 
nominee, Franklin D. Roosevelt. One important 
issue of the campaign was that of prohibition 
(q.v.), since it had by that time become obvious 
that the 18th Amendment, passed in 1919, had 
failed in its purpose. The Republicans supported 
a return to local option in the 1932 campaign; the 
Democrats advocated complete repeal of the 
Amendment, which was repealed in 1933. 

After Roosevelt's death early in his fourth term 
in 1945, the Republicans won control of both the 
Senate and the House of Representatives in 1946, 
but in 1948 Harry S. Truman was returned to 
office and the Democrats regained control of 
Congress. In 1952 and 1956 the Republicans won 
with Dwight D. Eisenhower and gained a slight 
majority in Congress, losing control of Congress 
again in 1954 and later elections. In 1960 Vice 
President Richard M. Nixon was nominated for 
President and Henry Cabot Lodge for Vice Pres- 
ident against the Democratic candidates, John F. 
Kennedy and Lyndon B. Johnson. The Demo- 
crats won and retained control of Congress, 

Repudiation (ré-pa-di-'shàün), the rejection 
of the whole or part of a contract, debt, or obliga- 
tion. The- several states are limited by the Con- 
stitution in that they may not pass laws to impair 
the obligations of contracts, but the 11th Amend- 
ment provides that the Federal Supreme Court 
has no jurisdiction in suits brought against a state 
by a citizen of another state. Hence, states have 
been free cither to repudiate or to acknowledge 
debts, but most acts of repudiation have oc- 
curred only on grounds of unlawful or fraudulent 
transfer coupled with failure of consideration. 

Resaca de la Palma (ri-i'kà di là pal’ma), 
BATTLE OF, an engagement of the Mexican War, 
fought on the plains at Resaca de la Palma, in 
Cameron County, Texas, on May 9, 1846. The 
Americans under Gen. Zachary Taylor had an 
army of 2,300 men, while the Mexicans under 
Gen. Mariano Arista numbered about 5,000. The 
center of the battle was in a:heavily timbered 
ravine. Although both sides lost heavily, the day 
was won for the Americans by a charge of 
dragoons, 

Reservation (réz-Zr-va'shiin), a tract of land 
set apart by the government for public uses or 
for special purposes. A large number of reserva- 
tions have been made in different parts of the 
country for divers purposes, such as providing 
sites for forts and government buildings, pre- 
serving forests, and retaining sections of coun- 
try for the special use of the Indians. The most 
extensive reservations in the U.S. are the Yellow- 
stone National Park (4.v.) and the tracts set 
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apart for occupation by the Indians. See also 
Indians; Monuments; Parks. 

Reserve Officers’ Training Corps (ROTC) 
(ré-sérv’ ofiserz tran'ing kor), the principal 
source of officers for Officers’ Reserve Corps (q.v.). 
Organized under the National Defense Act of 
1916 into Senior Division units at selected colleges 
and universities and Junior Division units at mili- 
tary and other schools, it provides specialized 
military training, leading to commission in the 
Officers’ Reserve Corps. Instructors and equip- 
ment are furnished by the government. 

Reservoir (ré2/ér-vwér), the term applied to 
any receptacle for storing up a fluid, but em- 
ployed most extensively in describing an artificial 
basin to retain water until it can be used in eco- 
nomic and industrial enterprises. Reservoirs are 
divided into several classes, of which the more 
important are for storage, impounding, settling, 
and distributing purposes. In many cases great 
engineering skill is required to plan the construc- 
tions of basins of this kind, since the pressure 
is an item to be considered, as well as freezing, 
flooding, and influences exercised by overflows. 

Storage reservoirs are frequently formed by 
constructing a dam across some stream, but in 
many instances they are made either in part or 
wholly by excavations and embankments. To this 
class belong the great reservoirs connected with 
the Croton dam, which supplies part of New York 
City's water. It has a capacity of about 35,500, 
000,000 gallons. The Wachusett dam of Boston 
retains about 63,000,000,000 gallons; the Periyar 
dam of India, 100,000,000,000 gallons; and the 
Assuan dam of the Nile, about 280,000,000,000 
gallons. The greatest reservoir, in the U.S. is Lake 
Mead, formed by Boulder (Hoover) Dam, hold- 
ing 10,544,302,000,000 gallons of water, covering 
an arca of 162,700 acres with a length of 120 m. 
Impounding reservoirs are constructed by build- 
ing a dam across some stream, the purpose being 
to flood the country above. Settling reservoirs 
are maintained to purify the water by aérating 
and permitting the mud to settle. Distributing 
reservoirs are comparatively small and serve to 
retain a supply of water in different parts of the 
city. Formerly the construction was largely of 
stone, but cement and concrete are now the 
principal materials used in building reservoirs. 

Resins (réz’inz), any of a variety of solid 
organic substances. They are usually soluble in 
organic solvents, insoluble in water, and are non- 
conductors of electric current. They have no defi- 
nite melting point; some soften over a wide tem- 
perature range and others do not soften but char 
and eventually burn. Resins are classified broadly 
into the groups synthetic and natural. 3 

Synthetic resins are largely intermediates in the 
plastic industry, and exist as molding powders, 
cast resins, adhesives, and laminating resins. 
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vary in appearance from sticky, tacky films to 
dry, crystal-appearing powders. Resins are pro- 
duced on a very large scale (hundreds of millions 
of pounds annually), being derived extensively 
from coal tar as well as from cellulose and other 
sources. Examples are phenol-formaldehyde 
resins, polyvinyl acetate resins, polyvinyl chloride, 
glyptal resins, and many others. See Plastics and 
Synthetics, 

Natural resins are derived chiefly from plants 
and are produced by oxidation of volatile oils 
found in the latter. They may be colored (some- 
times brown or reddish yellow), but are gen- 
erally transparent or translucent. They may be 
obtained from fossils, extraction from plants with 
alcohol, or from direct exudations of plants. Ex- 
amples are amber, asphalt, and lignite from fos- 
sils; benzoin, turpentine, myrrh, copal, storax, 
and various other natural exudations. Many of 
the natural gums and resins are used in pharma- 
ceutical preparations and in medicine. 

Respighi (rés-pé’Z¢), orrorino, conductor, 
composer, born at Bologna, Italy, July 9, 1879; 
died in Rome, April 18, 1936. After study at 
Bologna, St. Petersburg, and Berlin, in 1913 he 
became a professor of composition in Rome, when 
later (1923-25) he was also director of the Royal 
Conservatory of St. Cecilia. He was well known 
throughout Europe and America as a conductor 
and Pianist, frequently interpreting his own com- 
Positions. He composed several operas, including 

Re Enzo” (1905), "La Campana sommersa” 
(1927), “La Fiamma” (1934), and the opera- 
oratorio, "Maria Egiziaca" (1932). Of his many 
symphonic poems, the best known are “The 
Fountains of Rome” and “The Pines of Rome.” 
He transcribed Bach, old lute compositions, and 
edited Monteverdi's “Orfeo.” 

Respiration (rés-pi-rd’shiin), the gas ex- 
change which constantly takes place between a 
living Organism and its environment. In the case 
of animals, this gaseous exchange is primarily a 
taking in of oxygen (q.v.) from the air and a 
giving off of carbon dioxide (q.v.) to the air. 
The exchange of gases takes place by means of 
Various kinds of structures in different kinds of 
animals. No special structures are required in the 
single-cell animals; oxygen passes in and carbon 
dioxide out through the cell membrane by a 
D known as diffusion. In higher animal 
orms, various specialized structures, such as tiny 
spiracles opening into tubes in the bodies of in- 
Ta the gills in mollusks and fish, and the lungs 
ai are used to bring oxygen into the 
i y and remove carbon dioxide from the body. 
li gen is essential for the metabolism of all 
iving cells in animals, and a constant supply 
must be available. Carbon dioxide is a universal 
Waste or end product of metabolism. If the supply 

oxygen were completely cut off from a man, 
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as it would be if he breathed a gas containing no 
oxygen, he would be unconscious in less than 60 
sec. and die in a few minutes. 

In man, respiration may be divided into three 
phases: the movement of air into and out of the 
lungs, which is called breathing or ventilation of 
the lungs; the exchange of gases between the air 
of the lungs and the blood circulating in the 
lung capillaries, which is designated as external 
respiration; and the gaseous exchange between 
the blood and tissues at the tissue capillaries, 
known as internal respiration. All three of these 
processes, with the help of the circulating blood, 
serve the purpose of delivering oxygen from the 
air to the tissue cells and of removing carbon 
dioxide from the tissue cells to the outside air. 

The movement of air into and out of the lungs 
is accomplished by the breathing muscles, which, 
on contracting, are capable of increasing the size 
of the chest or thoracic cage in which the lungs 
lie. When the chest is increased in size, air moves 
into the lungs; and when the chest is decreased in 
size, air is forced out of the lungs. These muscles 
are activated by nerves which are controlled by 
the respiratory center in the base of the brain. The 
most important stimulus to the respiratory center 
is the carbon dioxide of the blood. When the 
carbon dioxide of the blood is increased as it is 
in exercise the rate and depth of breathing are 
increased. The increased breathing then removes 
the excess carbon dioxide and returns the situa- 
tion to normal again. 

During quiet breathing, an average-sized adult 
man breathes at a rate of about 16 to 18 times per 
minute and inhales about 500 cc. (1,000 cc. is a 
little more than 1 qt.) of air with each breath. 
This volume of air, known as the tidal volume, 
constitutes only about one-cighth to one-tenth 
of the maximum volume that can be exhaled after 
a maximal inspiration. This latter volume is the 
"vital capacity." Even after a forced expiration, 
a volume of air called residual air, amounting 
to about 1,500 cc., remains in the lungs. Normal 
breathing, then, is a process by which a volume 
of outside air, rich in oxygen and containing 
practically no carbon dioxide, is taken into the 
lungs to dilute a larger volume of lung air, which 
contains less oxygen and more carbon dioxide; 
and then an equal volume of this mixture is 
exhaled. By this means, the concentration of 
oxygen in the lung air is maintained at about 15 
per cent and the concentration of carbon dioxide 
at about 6 per cent. In the lungs, oxygen diffuses 
across the thin capillary membrane that separates 
the lung air from the blood and enters the blood. 
In the blood, most of the oxygen combines with 
the hemoglobin (q.v.) which is contained in the 
red blood cells and is carried in this form into 
the left side of the heart, where it is pumped 
out to all tissues of the body. As the blood goes 
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Retort (ré-tért’), a vessel used for the decom- 
position of compound bodies by heat, or for dis- 
tillation, The retort of the chemical laboratory 
is of glass, platinum, porcelain, or other heat- 
resistant and chemical-resistant material. It con- 
sists essentially of a bulb with a long neck at- 
tached, in which the products of distillation are 
condensed, and from it pass into the receiver. 
Retorts are of various shapes, and materials differ 
somewhat with the uses they are to serve. 

"Retriever (ré-trév'ér), a breed of dog which 
is trained to retrieve, ie., to locate and bring 
wounded or killed game to the hunter. See Dog, 
and color plates, Types of Dogs I and ll, Vol- 
ume IV. 

Reuchlin (roik'lin), youann, humanist, born 
in Pforzheim, Germany, Feb. 22, 1455; died in 
Bad Liebenzell June 30, 1522. He studied in 
Freiburg, Paris, and Basel, before entering the 
service of Duke Eberhard of Württemberg in 
1481. He later became a judge in the Swabian 
League (1502-13), and taught Greek and Hebrew 
at the Univs. of Ingolstadt and Tübingen. One 
of the leaders of German humanism, he cham- 
pioned the study of the Greek language and 
its contemporary pronunciation in Germany, 
through writing textbooks on this language, as 
well as editing and translating Greek authors. 
He advocated also the study of the Hebrew lan- 
guage, was the author of the first Hebrew gram- 
mar written by a Christian (1506), and trans- 
lated the penitentia! psalms from the original 
Hebrew. Reuchlin's importance lies primarily in 
his emphasis upon the learning of languages as 
philosophical systems in themselves. Thus he 
anticipated what today would be called semantics 
and philosophy of meaning in contrast to the 
merely philological approach. 

Réunion (ri-5-4ón), formerly wouxsoN, an 
island in the Indian Ocean, situated ca. 450 m. 
£. of Madagascar; its area is ca. 970 sq. m. The 
island is of volcanic origin, but the craters are 
largely extinct, except for Piton de la Fournaise, 
in the east. The surface is mountainous, ranging 
from 2,000 ft. to ca. 10,065 ft, which is the 
height of the Piton des Neiges. The chief prod- 
ucts are sugar, vanilla, and plants used in mak- 
ing perfume. The principal exports are sugar, 
essential perfume oils, and rum. Port-des-Galets 
(French, Pointe des Galets) is the chief port. A 
79-m. coastal railroad connects the west with the 
east. 

About a fifth of the population is of Euro- 
pean origin, mostly descendants of French set- 
tlers. Portuguese navigators discovered the island 
in the 16th century, and it became a French pos- 
session in 1649. As an overseas department of 
France since 1946, it is governed by a prefect 
and an elected general council. It is represented 
in the French assembly. Saint-Denis (pop., 
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45,000) is the capital. Population, 1956, 295,000. 

Reuter (roi’tér), Fritz, novelist and poet, 
born in Stavenhagen, Germany, Nov. 7, 1810; 
died in Eisenach, June 12, 1874. He studied under 
private tutors until 1832, when he entered the 
Univ. of Jena, and in 1833 engaged in revo- 
lutionary agitation against the Prussian gov- 
ernment, which resulted in his imprisonment. 
He was set free in 1840, and thereafter gave his 
entire attention to literature. Most of his poems 
and some of his novels are written in the Platt 
deutsch dialect. 

Reuter, Ludwig von, naval officer, born in 
Germany in 1869; died in Berne, Switzerland, 
Dec. 21, 1943. In World War I, Adm. Reuter took 
part in the Battle of Jutland. He is now best 
known for having been in command of the in- 
terned German fleet at Scapa Flow (q.v.) which 
was scuttled under his orders (June 21, 1919) to 
prevent it from falling into Allied hands. He 
retired in 1920. 

Reuter, PAUL JULIUS, BARON VON, born ISRAEL 
BEER JOSAPHAT, pioneer in news services, born in 
Kassel, Germany, in 1816; died in Nice, France, 
Feb. 25, 1899. He founded (at Aachen, 1849) a 
telegraphic and carrier-pigeon office for collecting 
and transmitting news. Filling a great need, this 
enterprise rapidly grew into the international 
Reuter's News Agency. Reuter moved the agency's 
headquarters to London in 1851, whence, noted 
for speed and accuracy, the Reuter agency dom- 
inated world newsgathering for half a century 
before other firms created serious competition, 
Reuter's news was thought so reliable that the 
agency enjoyed the great confidence of the British 
government. Reuter, a naturalized British citizen, 
was created a baron by the Duke of Saxe-Coburg- 
Gotha (1871). 

Reuther (róo'ther), walter pump, labor 
leader, born in Wheeling, W.Va., Sept. 1, 1907- 
At the age of 15, in Wheeling, he became an 
apprentice tool and die maker. Later, in Detroit, 
he completed his high school education and at- 
tended Wayne Univ. for three years while work- 
ing for the Ford Motor Co. Interested in labor 
problems, he went, with his brother Victor, on 
a three-year bicycle tour of Europe and the Orient, 
where they observed factory and labor conditions 
and the labor movements in various countries. 

He returned to Detroit in 1935 to organize the 
United Automobile Workers’ West Side Local 
174, of which he became president. He was elected 
to the executive board of the International UAW 
in 1936, and was active in the 1937 Detroit sit- 
down strikes (see Strike). He became director of 
the UAW's General Motors Dept. in 1939, and 
served as vice president of the Internatio 
Union from 1942 to 1946, when he was elected 
president after leading a 118-day strike against 
General Motors. The strike resulted in large gains 
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for the auto workers, although Reuther was 
forced to back down considerably from the terms 
he had first demanded. Because of his hatred 
of Fascism and Communism, his proposal for 
rigid conversion of the automobile plants to war 
production during World War II (the “Reuther 
Plan”) attracted national attention. 

Reuther defined labor's part in an integra- 
ted society as follows: "We shall hold on to 
our (labor's) gains only by making progress with 
the community—not at the expense of the com- 
munity.” He has, however, been a strong critic 
of the Taft-Hartley Act. He was elected president 
of the Congress of Industrial Organizations in 
1952 and a vice president of the merged A.F.L. 
and C.LO. in 1955. 

Reval (rev'el). See Tallin. 

Revelation (rév-élZshün), Book or, the 
name of the last book of the New Testament, 


Which is sometimes called the Apocalypse of St.. 


John. It has been the subject of more or less dis- 
cussion, since both the authorship and the date 
of its composition are uncertain. Issued at a time 
When religious persecutions were practiced, it was 
seid written in opposition to the practices of 
e Roman empire, but at the same time to 
encourage the faithful to persevere until the 
coming of judgment and the deliverance. In the 
rst part are letters written to seven Christian 
churches in Asia Minor, which are followed by 
Visions and prophecies relating to the fall of 
Jerusalem, the power of the world that opposes 
hrist, and the glory of the heavenly and eternal 
Jerusalem. See Apocalyptic Number. 
Revere (re-vēr’), a city in Suffolk County, 
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Mass., 4 m. N.£. of Boston, on the Boston & Maine 
R.R. A residential suburb and resort, the city 
is chiefly noted for it beach (4% m. long), state- 
owned but controlled by a metropolitan district 
of 48 communities; and for its two race tracks— 
nearby Suffolk Downs for horse racing, and 
Wonderland Park, a dog track. It is also an 
important bulk-oil terminal. The site was set- 
tled (1626) as Rumney Marsh, became North 
Chelsea (1846), and was renamed Revere (1871) 
in honor of Paul Revere. Population, 1940, 
34,405; 1950, 36,763. 

Revere, PauL, patriot, born in Boston, Mass., 
Jan. 1, 1735; died there, May 10, 1818. He was 
a goldsmith and practiced copperplate engraving. 
Many events of the times preceding the Revolu- 
tionary War were illustrated by him in engrav- 
ings and caricatures, He was one of the prime 
movers of the Boston Tea Party and on April 18, 
1775, he warned the citizens of Lexington and 
Concord of the intended expedition of the British. 
His dramatic nighttime ride to warn them was 
made the subject of Longfellow's poem “The 
Midnight Ride of Paul Revere.” He entered the 
army at the beginning of the war and attained 
the rank of lieutenant colonel of artillery. After 
the war he established the Revere Copper Co., 
which is still doing business. It was the first com- 
pany to refine and roll copper in America. He 
laid the cornerstone of the Massachusetts capitol 
(1795) and founded the Charitable Mechanical 
Association, 

Reversion (ré-vér/zhün). See Atavism. 

Revisionism (ré-vish’iin-iz'm), a movement 
founded in 1889 by the German Social Demo- 
cratic writer and politician, Eduard Bernstein 
(1850-1932), who proposed a reinterpretation of 
Marxism (q.v.). The movement grew out of the 
increasing gulf between the practical needs of 
Marxism and its theoretical formulation. In 1899 
Bernstein published his "Die Voraussetzungen 
des Sozialismus und die Aufgaben der Sozial- 
demokratie,’ in which he criticized Marx's eco- 
nomic theory and the theory of violence, and 
refuted his overestimation of the state. Seeing 
no sign of the collapse of capitalism, but rather 
an increasing differentiation and complexity in 
its structure, he urged compromise with all the 
progressive forces of society and the use of demo- 
cratic (parliamentary) rather than revolutionary 
methods, He criticized the materialistic concep- 
tion of history, emphasizing the independence of 
ideological factors in history, and redefined So- 
cialism as a movement towards a co-operative 
scheme of society. 

In Italy, Germany, and Austria the revisionists 
remained a minority within the Marxist move- 
ment. In France, they became a government party 
for a time, when they joined the liberals in a left 
bloc for the defense of the republic during the 
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Dreyfus case. Although revisionism was crushed 
by the official organ of the International, in prac- 
tice the Marxist parties outside of Russia tended 
to assume an increasingly revisionist role. See also 
Marxism; Socialism. 

Revival (ré-viv’al), the revitalization of for- 
gotten spiritual ideas or movements. The best- 
known revival in the history of Western civiliza- 
tion is the Renaissance (rebirth), which actually 
created a new epoch of human history by reviv- 
ing ideas, philosophies, concepts, and works of 
art of antiquity. 

Revival, more specifically, means certain re- 
ligious movements within Protestantism since 
the 18th century, There have also been Jewish 
revivals, and the foundation of almost every 
monastic order from the early Middle Ages to 
the time of the Jesuits meant a religious revival 
within the Catholic Church, as did also the Cru- 
sades. Even the Reformation proper, with the 
preceding movements like that of the Hussites 
in Bohemia, may be considered as religious re- 
vivals. 

The Moravians, the Pietists (gg.v.), and some 
other smaller Protestant sects were based on the 
revival of the original ideas of the Reformation. 
Best known, however, is the revival brought 
about by Charles and John Wesley and George 
Whitefield in England; it originated in Oxford in 
1729. It was first called Evangelicalism and later 
took on the name of Methodism. In contrast to 
the teachings of the Anglican High Church, this 
revival emphasized the need to imitate the life 
of Christ. This doctrine was especially preached 
by William Law (1686-1761), who, however, con- 
sidered himself as standing within the Anglican 
Church. His mystic experiences and his asceticism 
influenced John Wesley strongly. The example 
of the Moravians and of the Pietists contributed 
further to the spiritual development of the Wes- 
leys. Almost simultaneously, various revivalistic 
movements took place in New England and other 
parts of North America under the leadership of 
Jonathan Edwards (1703-58), who was originally 
a Congregationalist minister. His special role was 
to permeate the rigid Calvinism with the warmth 
of personal religious experience. Among his fol- 
lowers in the English colonies were Joseph Bel- 
lamy (1719-90), Samuel Hopkins (1721-1803), 
and Nathaniel Emmons (1745-1840). New Eng- 
land theology was essentially influenced by these 
men. 

The so-called “Great Awakening,” which 
stirred the souls of the New England colonists 
under the influence of these men and of William 
Tennent (1673-1745) and his son Gilbert Tennent 
(1703-64), must also be called a revival. 

A second period of revivals, the “evangelical 
reawakening,” began in America during the 19th 
century, characterized less by specific theological 
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ideas than by special ways of proselytism and 
propaganda. Although all Protestant churches 
participated in it, it was most conspicuous in the 
Methodist church. Open-air and camp meetings, 
fervent sermons, and a personal approach were 
characteristic of this form of revival. The Chau- 
tauqua (q.v.) assembly was one of the last out- 
growths of this movement, although there the 
emphasis gradually shifted from religion to edu- 
cation. 

Great revivals in the U.S. and England charac- 
terized the years 1859-61 and 1874-76. Even 
in the 20th century, the approach of the Salva- 
tion Army, as well as the methods of the Oxford 
Movement (4.v.), can still be called revivalistic. 

The activating periods of revival in the 2oth 
century, in contrast to the earlier ones, are char- 
acterized by their limitation in time. The active 
work does not extend over a longer period than 
two months. Single members and the community 
as a whole are approached and exhorted to prove 
their Christian belief and practice, and new mem- 
bers are recruited. This work is done either by 
local ministers or by certain evangelists who 
excel by their oratorical gifts and the warmth of 
their approach. 

Revolution (r£v-óJg/ shin), any fundamental 
change in government, or a revolt against an 
existing government and the establishment of a 
new one in its stead, Revolutions are mainly 
brought about by internal causes. However, the 
change must be accomplished completely to con- 
stitute a revolution, otherwise it is generally 
termed a rebellion, or an insurrection. Among 
the notable revolutions of modern times is that 
of England in the 17th century, which began in 
1642 with a quarrel between Charles I and 
Parliament and ended in 1649, when the king 
was executed. A republic was organized with 
Oliver Cromwell as protector, but the monarchy 
was restored in 1660 with the return of Charles 
Il. In 1688 James II was driven from the throne 
by a revolution. The American Revolution be- 
gan in 1776, when the colonies declared their 
independence of Great Britain. It ended with the 
surrender of Cornwallis at Yorktown in 1781. 
The great French Revolution (q.v.) began at 
Paris in 1789 and ended with the beheading of 
Louis XVI on Jan. 21, 1793, although some writ- 
ers place the end in 1794, when Robespierre was 
guillotined. Two other revolutions occurred in 
France, Revolutionists in 1830 deposed Charles X 
and placed Louis Philippe on the throne; the 
Revolution of 1848 established the Second Re- 
public. Some writers regard the establishment of 
the Third French Republic, in 1871, as a revolu- 
tion. The governments of South and Central 
America were practically all established by revo- 
lutions against Spain. The Republic of Brazil was 
established by revolution against Portugal. The 
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German Republic was set up by revolution in 
1918. In 1936 Leftist control of Spain was chal- 
lenged by Rightists under Gen. Francisco Franco, 
and in 1939, after three years of civil war, Franco 
finally overthrew the legal government. The most 
important revolution of modern times was that 
in Russia (g.v.) in 1917. 

Revolutionary War (rév-6-la' shiin-ar-j 
war). See United States: History. 

Revolver (ré-volv/er), a firearm which re- 
sembles the pistol, but differs from it in having 
a cylinder so arranged that the cocking of the 
hammer revolves it and brings the next cartridge 
in line for firing. Many kinds of revolvers are 
in use. They have from five to nine chambers 
in the cylinder and differ widely in size and me- 
chanical construction. Some are cocked by means 
of pulling the hammer back with the thumb, 
while others are self-cocking; that is, they may 
be cocked and discharged by simply pulling the 
trigger. Others are made with a concealed ham- 
mer, thus guarding against the danger of being 
discharged by accident. Some revolvers have a 
safety latch to prevent them from being fired 
without first releasing the internal hammer by 
pressure. In 1818 Elisha H. Collier patented the 
first weapon of this kind in the U.S., and in 1835 
Samuel Colt invented the famous revolver that 
bears his name. 

Reykjavik (ra’kya-vék), the capital of the 
Republic of Iceland, situated on the southwestern 
coast of the island, overlooking a large bay. The 
city has a considerable trade in merchandise, and 
due to its location in the North Atlantic was an 
important base for U.S. forces during World War 
II. Population, ca. 45,000. 

Reymont (r'mónt), WLADYSLAW STANISLAW, 
author, born in Kobiele Wielkie, Poland, May 7, 
1868; died in Warsaw, Dec. 5, 1925. During his 
youth, Reymont transferred from one kind of 
employment to another. He later wrote at least 
one novel about almost every field he had en- 
tered. His first book, “A Pilgrimage to the Bright 
Mountain,” appeared in 1894. “The Promised 
Land” appeared in 1899. His best and most am- 
bitious novel was “The Peasants,” an epic in 
four Yolumes, “Autumn,” “Winter,” “Spring,” 
and “Summer,” which he wrote (1904-09) in 


REVOLVER Courtesy Smith & Wesson, N. Y. 


REYNARD THE FOX 


Paris. For this realistic saga of the life of the 
peasants of his native land, Reymont, who has 
been called “the Polish Zola,” won the Nobel 
Prize for literature in 1924. 

Reynard the Fox (rén‘érd the foks), an epic 
fable of unknown origin, drawn from the folk- 
lore of various European countries. The story 
itself has innumerable versions, differing in de- 
tails, but all following the Aesopic form in which 
animals speak and act as if they were human. 
This type of fable is usually a parable, with a 
hidden meaning intended to point a moral, In the 
fable of Reynard the satire on courts and courtiers 
is as sly as the fox which is its hero, The earliest 
versions are known to have been in Latin, but 
they were followed by others in French, German, 
and Flemish, mostly between the roth and 14th 
centuries, 

The story always follows the same general 
line, dealing with the adventures of Reynard 
after he has failed to join all the other animals 
assembled at the court of Nobel the Lion to pay 
homage to this king of beasts. The wily fox 
manages to dispose of several messengers sent 
by the king to summon him to court, tricking 
each one to his undoing by playing upon some 
special interest or weakness, When Reynard is 
caught at last and brought before the king, he 
wins a royal pardon by a “last-minute” speech 
from the gallows in which he implicates others 
in a plot against the king—also letting drop a 
subtle hint about a great “treasure” he has buried 
somewhere. The king sets him free, to go and 
find the treasure, However, he talks the king into 
believing a story that he must first go to Rome 
on a pilgrimage he has previously sworn to make 
—and Reynard is free. Brought before the king 
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once more on charges that he was up to his old 
tricks against other less cunning beasts, Reynard 
again talks Nobel into freeing him to “find the 
treasure," He manages to postpone a showdown 
on that point, in the meantime winning by 
trickery a duel with his special enemy, Isengrim 
the Wolf, By this time Reynard has gained such 
power with the king that he is made chancellor 
of the kingdom, and all the beasts have to pay 
him honor, Obviously, this fable was well adapted 
to put over a writer's ideas concerning a govern- 
ment he considered despotic, without danger to 
the author, and it became one of the most popular 
of all the animal fables handed down to us from 
the Middle Ages. 

Reynaud (rinó'), paur, lawyer and poli- 
tician, born in Barcelonette, France, Oct. 15, 1878. 
His active career in French politics included cab- 
inet posts of increasing importance: minister of 
finance (1930 and 1938-40), of the colonies (1931- 
32), of justice (1932 and 1938), premier, minister 
of foreign affairs, and minister of defense (all 
in 1940). While he was premier, France was 
invaded by the Germans and surrendered (June 
1940). Opposing armistice proposals of his cabi- 
net, he resigned and was subsequently interned 
by the pro-German government of Marshal 
Pétain (4.v.). He was charged with “war guilt" 
at the trials at Riom, France (1942), and eventu- 
ally sent to a German prison. Liberated in May 
1945, he testified against Pétain at the latter's 
trial in July 1945. He was elected a member of 
the assembly in June 1946. 

Reynolds (rén'ülz), jouw rutrow, soldier, 
born in Lancaster, Pa., Sept. 20, 1820; killed in 
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battle at Gettysburg, July 1, 1863. He was gradu- 
ated from West Point Military Acad. in 1841, was 
given a commission as first lieutenant in 1846, 
and served in the Mexican War. After the war he 
served against the Indians in Utah, and in 1859 
became commandant of cadets at West Point. In 
1861 he was made brigadier general of volunteers 
and took part in the campaigns of the Army of 
the Potomac. He was taken prisoner but was 
exchanged soon after. He became major general 
in 1862 and in the same year succeeded Gen. 
Hooker in command of the First Army Corps, 
but on the first day of the Battle of Gettysburg 
he was killed in action by a rifle ball. A number 
of monuments have been erected to his honor. 
Reynolds, sm joshua, painter, born in 
Devonshire, England, July 16, 1723; died in Lon- 
don Feb. 23, 1792. The most famous of the great 
English portrait painters, Reynolds became the 
first president of the newly founded Royal Acad. 
of Painting in London (1768). His paintings 
are characterized not so much by original crea- 
tiveness as by a subtle blending of stimulations 
which he had received from the classical Italian 
painters, from Raphael to Titian; from the for- 
mer he took over the strictness of the organiza- 
tion of his compositions and from the latter his 
brilliance and blending of colors. He did not, 
however, neglect the Dutch and Flemish masters 
and tried to borrow as much as he could from 
Rembrandt and Frans Hals as well as from 
Rubens. This mixture, as well as the sentimental 
sweetness of his portraits, made his work ap- 
pear rather artificial, although he was held in 
high esteem by his contemporaries. His bitterest 
enemy was the much greater artist, William 
Hogarth (q.v.), who then was less highly re 
garded. Reynolds was also interested in theory 
and aesthetics, and wrote the well-known "Dis- 
courses" and three essays in the Idler (175960), 
including the famous one, “On the Grand Style 
in Painting,” in which he tried to establish gen- 
eral laws for painting. Among his most famous 
paintings are “Mrs, Siddons as the Tragic Muse,” 
"Nelly O’Brien,” and his portraits of Samuel 
Johnson, Laurence Sterne, and David Garrick. 
Rezaieh (ri-zi-<-ye’). Sce Rizaiyeh. 
Rhadamanthus (rád-à-mán'this), in Greek 
mythology, a son of Zeus by Europa and a 
brother of Minos, King of Crete. At Thebes he 
married Alcmene, the widow of Amphitryon, 
subsequently he conquered and became the ruler 
of the Cyclades. Because of his reputation for 
integrity, Rhadamafthus was made a judge in 
the lower world, and as such was associated 
with Minos and Acacus. . 
Rhea (rg), one of several South Ameri- 
can birds in the order Rheiformes; also a genus 
of this order. They are found in the Amazon 
and La Plata valleys and south to the Strait 
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of Magellan, The rhea is allied’ to the ostrich, 
but is distinguished from it by having no tail, 
three-toed feet, and a covering of feathers on 
the neck and head. Although the wings are 
unfit for flight, they are more highly developed 
than those of the ostrich and the emu of Aus- 
tralia, The body stands about 3 ft. high, and the 
male is somewhat larger than the female. The 
plumage is brownish in color. The plumes of 
the wings are marketed for dust brooms; they 
are inferior to those of the ostrich and are rarely 
used for ornamentation. One male is usually as- 
sociated with two or more females, who build a 
common nest and lay from 20 to 30 eggs, which 
are incubated by the male, These birds feed on 
grass, berries, worms, and insects. In case of dan- 
ger they run swiftly, using the wings as an aid 
to swiftness. See also Ostrich. 

Rhea, or cvsrue, in Greek mythology, the 
daughter of Uranus and Gaea; that is, of Heaven 
and Earth, and the wife of her brother Cronus, 
a Titan. According to some writers Rhea was the 
symbol of the reproductive power of nature. Her 
place of worship was in Crete, on Mt. Ida, where 
she is said to have given birth to Zeus. 

Rheden (ré'dén), a residential city of The 
Netherlands, situated on the IJssel in the Gelder- 
land province about 6 m. x. of Arnheim. Popula- 
tion, ca, 30,000. 

Rheims (rémz) or reims, a city in France, in 
the Marne department, on the right bank of the 
Vesle River, ca. Bo m. Nr. of Paris. Located 
in a fertile region, it is the center of the French 
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champagne industry and one of the important 
cities of France. It is noted for its textile indus- 
try and its university. Rheims was the Durocor- 
torum of the Roman Empire, capital of the 
Remi tribe. The site of the coronation (496) 
of Clovis I, it became the traditional place of 
coronation of French kings—including that of 
Charles VII (1429), in the presence of Joan 
of Arc (q.v.). The Cathedral of Notre Dame, 
one of the finest examples of Gothic architec- 
ture, was begun in 1211; it is famous for its 
statuary and its rose and other stained-glass 
windows. In World War I the church was vir- 
tually destroyed; it was restored, however, with 
the aid of John D. Rockefeller, and was re- 
opened in 1938. Rheims suffered heavy damage 
in both World Wars. In 1945 the German un- 
conditional surrender and the signing of the 
World War JI (4.v.) armistice took place here. 
Population, 1954, 121,145. 

Rhetoric (rér/ó-rik), a Greek term for the art 
of public speaking with the purpose of persua- 
sion. The definition and characteristics of rhet- 
oric were frequently topics of ancient writers. 
Attic orators, among them the Athenian An- 
tiphon (480?-411 wc.), were as famous as the 
Greek philosophers. The most famous document 
pertaining to the rhetoric of the ancients is 
Aristotle's treatise (ca. 325 nc.), in which he 
tries to examine the characteristic qualities of 
rhetoric and to discover its relationship to logic 
and grammar. The scientific method of Aristotle 
ruled the period from Alexander the Great (356- 
323 n.c.) to Augustus (63 n.c-A.p, 14); even the 
most famous Roman orator, Cicero (106-43 +c), 
was entirely dependent on earlier Greek orators 
and writers on rhetoric. One of the great Roman 
orators of the 1st century a.D. was Quintilian. His 
treatise, "De Institutione Oratoria," i 
practical advice with philosophical considerations 
and includes a short critical history of Greek 
and Roman orators before him. Rhetoric was 
taught in the Roman academies as it had been 
taught earlier in the Greek academics. 

Rhetoric continued to be one of the elements 
of general education, along with grammar and 
logic, through the Middle Ages. With the advent 
of the Reformation, rhetoric was revived as a field 
of academic study although it was no longer an 
clement of general education. After the age of 
enlightenment of the 18th century, rhetoric grad- 
ually disappeared from the universities as a 
specialized field of study, zA 

Rheumatic Fever (rsomifik févér), an 
acute and chronic systemic infection, of which 
the exact causative agent is unknown, although 
the streptococcus organism has been strongly sus- 
pected, The infection commonly involves the 
heart and its valves and lining, and character- 
istically the joints of the body, as well as vari- 
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ously the central nervous system (brain and 
spinal cord), lungs, pleura (lining of chest 
cavity and covering of the lungs), and peritoneum 
(lining of the abdominal cavity and covering of 
the viscera). The disease is serious, as the most 
common cause of heart disease and permanent 
heart damage in children and young and middle- 
aged adults, Rheumatic fever is prevalent in the 
more heavily populated areas of the Temperate 
Zone, with a predilection for childen of the 5- to 
15-year age group, although it may first manifest 
itself at any age up to about 35. By far the most 
cases are found in people with low incomes and 
crowded and unsanitary living conditions, and 
frequently several cases occur in the same family 
—both in parents and children—but direct-con- 
tact transmission of the condition has not been 
proved, Once acquired, the infection may become 
chronic, with long periods of remission (relative 
freedom of symptoms and signs) and occasional 
flare-ups. 

The infection varies in severity, and in cases 
of heart disease later diagnosed as being of rheu- 
matic origin only about 50 to 60 per cent give a 
definite history of knowledge of the original 
acute infection which may be (1) without symp- 
toms, (2) a prolonged unexplained mild to mod- 
erate fever with heart symptoms following, (3) 
disregarded simply as “growing pains,” (4) mani- 
fested as chorea (see Sz. Vitus’ Dance), (5) in- 
dicated by frequent unexplained nosebleeds, or 
(6) manifested as acute polyarthritis—migrating 
pain, swelling, and tenderness of the joints, es- 
pecially the hands, feet, knees, and elbows. 

The usual case of acute rheumatic fever has 
a sudden onset with fever (temperature of ror 
to 104° F.), which drops slightly each morning. 
A sore throat may have been noted one to two 
weeks before, not infrequently of streptococcic 
origin. The fever is accompanied by drenching 
acid sweats, and migratory involvement of many 
joints. One or more joints become painful, red, 
hot, and swollen, and then after a few days they 
improve, while other joints begin to show the 
same process, After a few weeks (usually four 
to six) this condition subsides without residual 
joint damage. Scattered small red rounded skin 
nodules, myalgia (muscle pains), and subcutane- 
ous nodules about joints and tendons may vari- 
ously occur during the acute stage of the disease. 

The acute phase may be followed by complete 
recovery, but many patients may be left with 
permanent heart damage which is not manifested 
until considerably later when signs of a heart 
affliction may become apparent. Frequently the 
acute stage recurs one or more times, usually in- 
creasing the damage to the heart. Occasionally 
rheumatic fever is overwhelming and death due 
to heart failure occurs within a short time. Treat- 
ment of the acute condition includes absolute 
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bed rest in quiet surroundings, keeping the joints 
relatively immobile, and highly nutritious diet. 

After the fever has subsided, j.e., the acute 
phase has passed, tonsilectomy (surgical excision 
of the tonsils) is often done because of the fre- 
quent association of rheumatic fever with ton- 
silitis (acute or chronic infection of the tonsils). 
Those victims left with permanent heart dam- 
age (rheumatic heart disease) must frequently 
change their occupations and ways of living to 
more sedentary conditions in order to avoid the 
danger of heart failure and early death. Research 
in the cause, prevention, and cure of rheumatic 
fever and rheumatic heart disease is one of the 
greatest problems of modern public health and 
medical science, 

Rheumatism (rd0’mé@tiz’m), a nonspecific 
medical term, commonly used, especially by lay 
people, to refer to various aches, pains, swelling, 
or tenderness of muscles and joints, regardless of 
the cause. Muscle pains are commonly seen in 
acute diseases such as influenza, grippe, common 
cold, and acute rheumatic fever, and after over- 
exposure to damp and cold. Joint pains and stiff- 
ness and frequently swelling may be symptomatic 
of arthritis (g.v.) and are also characteristic of 
rheumatic fever (q.v.). 

Rh Factor (är ach fak’tér), a recently discov- 
ered factor (or substance) inherent in the red 
blood cells of 87 per cent of the white race and 
95 per cent of the colored race. The factor was so 
named from Rhesus monkeys in which it was 
first discovered. It constitutes virtually a fifth 
blood group in addition to the conventionally 
known and used blood (q.v.) groups I, II, III, 
and IV (or Types O, A, B, and AB) which must 
be properly matched in cases of transfusion. It has 
but very recently been proved that lack of con- 
sideration for and improper matching of the Rh 
factor has been perhaps a major factor in previ- 
ously unexplained transfusion reactions when 
donor and recipient blood were known to be 
properly matched according to the conventional 
groupings. The Rh factor is known also to be 
responsible for the development of hemolytic dis- 
ease (abnormally rapid production of and de- 
struction of red blood cells) in newborn infants. 
This disease is also called erythroblastosis fetalis 
(meaning abnormally large numbers of imma- 
ture and nucleated red blood cells in the circu- 
lation of the unborn or newborn infant). The 
very severe and fatal form of hemolytic disease 
is called Aydrops fetalis because of the swollen 
and macerated condition of the usually deadborn 
infant. Briefly, the Rh factor is involved as fol- 
lows in the development of hemolytic disease of 
infants: If the father of the child is Rh positive 
(Le, has the Rh factor in his blood) and the 
mother is Rh negative (ie. does not have the 
Rh factor in her blood) the child may inherit 
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the Rh factor and develop antigenic (capable of 
causing a reaction) substances which pass across 
the placenta (afterbirth, by which the child is at- 
tached inside the womb) into the blood of the 
mother and there develop antibodies (substances 
capable of reacting with an antigen). These anti- 
bodies may then pass back across the placenta 
into the blood of the fetus (g.v.) where they act as 
hemolytic agents and start a sequence of inter- 
locking pathological changes such as severe ane- 
mia, jaundice, liver damage, blood-vessel damage, 
generalized swelling, etc., which if allowed to 
continue may result in death of the infant. 
Treatment consists of transfusion of the proper 
type blood into the infant to the extent of com- 
pletely replacing its original blood. If antibodies 
develop in the blood of an Rh negative mother 
in her first pregnancy, successive pregnancies are 
likely to produce infants with hemolytic disease. 

Rhine (riz), or RHEIN, an important river of 
Europe, one of the finest streams in the world, 
closely associated with many historical events. It 
tises in Switzerland, has a general course of about 
765 m. toward the north and west, and flows into 
the North Sea. Two streams form the Rhine in 
the Swiss canton of Grisons, which are known as 
the Upper. Rhine and the Lower Rhine. A short 
distance below the junction it passes through 
Lake Constance and at the town of Basel turns 
toward the north and enters Germany, in which 
country most of the river is located. The part from 
the vicinity of St. Gothard’s Tunnel to Basel is 
generally known as the Upper Rhine; the part 
from Basel to Cologne, as the Middle Rhine; and 
from Cologne to the North Sea, as the Lower 
Rhine, It enters Holland south of Arnhem, after 
turning toward the west, but soon divides into 
numerous branches, entering the sea by a 
delta, 

The Rhine is an important commercial high- 
way, Being navigable a distance of nearly 600 m. 
Tt is connected by numerous canals with other 
river systems. including those of the Danube and 
the Rhóne. On its banks are many important cit- 
ies, including Arnhem, Leyden and Utrecht, in 
Holland; Bonn, Coblenz, Cologne, Düsseldorf, 
Mainz, Mannheim, and Ludwigshafen, in Ger- 
many; Basel and Schaffhausen, in Switzerland. 

€ principal tributaries are the Aar, Moselle, 
Main, and Neckar Rivers. Much of the land of 
the Rhine delta has been redeemed by dikes. See 
also Lorelei, 

Bane BATTLE OF THE, one of the most impor- 
the ies of World War II. The Battle of 
hine, climaxing in the fall of Cologne (Mar. 

H 1945), the seizure of the Ludendorff Bridge at 
b Sos (Mar. 7), and the crossing of the Rhine 
d € Ninth and First U.S. Armies, respectively, 
arked the beginning of the disintegration of 
€ German armies on the Western European 


front. While the Remagen bridgehead was ex- 
panded by the Americans, British troops attacked 
the Germans in the north, the Ruhr district was 
threatened and finally isolated, and the Third 
U.S. Army broke across the Moselle on Mar. 16. 
With the successful conclusion of the battle, Ger- 
many suffered the loss of one of her largest in- 
dustrial areas and over 200,000 prisoners, killed 
and wounded. 

Rhine Cities (sz), LEAGUE OF THE, was 
founded by certain Rhenish towns about 1250 
with the purpose of maintaining peace. It was 
dissolved about 1400. 

Rhine, CONFEDERATION OF THE, a league of 
German princes, united under the protection of 
Napoleon I in 1806, and including all the Ger- 
man states except Prussia, Brunswick, Hesse, and 
Austria. After Napoleon's defeat at Leipzig, the 
confederation was dissolved in 1813. 

Rhinegold (rin'gold), tHE, or Das Rhein- 
gold, title of one of Richard Wagner's music 
dramas, the first of his great cycle, "Der Ring 
des Nibelungen.” With this work, the Festspiel- 
haus in Bayreuth, the Wagnerian operatic stage, 
was opened in 1876. The opera had its première 
in Munich, Germany, in 1869. 

Rhineland (rin‘/and), a region of Germany, 
comprising the Länder of North Rhine-West- 
phalia (area, 13,111 sq. m.; pop. 1954 est, 15, 
193,300) and Rhineland-Palatinate (area, 6,656 
sq. m.; pop., 1954 est., 3,313,800) of the Federal 
Republic. Drained chiefly by the Rhine and 
Moselle rivers and their tributaries, the Rhine- 
land lies partly in the North German lowlands 
and partly in the plateaus that rise to the moun- 
tains of the south. It is a region of great fertility 
and mineral wealth, the most populous and most 
highly industrialized area of Germany. The Ruhr 
(q.v.) district lies in the Rhineland, as do the 
cities of Aachen, Coblenz, Cologne, Dortmund, 
Duisburg-Hamborn, Diisseldorf, Essen, Krefeld, 
Mainz, Trier, Worms, and Wuppertal (9q.v.). 

By the treaty of Versailles (1919), the Rhine 
Province of Prussia was occupied by Allied 
troops. The left bank of the Rhine and a strip 
50 km. wide on the right bank were to be per- 
manently demilitarized. Under Adolf Hitler's 
regime, German troops entered the demilitarized 
zone in March 1936. In World War II the province 
was captured by the Allies, following the battle 
of the Rhine (see Rhine, Battle of the) in 1945. 
In the postwar period new Linder were created 
out of the Rhine Province and territory previ- 
ously belonging to Westphalia, Hesse, and Bavaria. 


Rhinelander (rin'lan-der), county seat of 
Oneida County, Wisconsin, 102 m. N.w. of Green 
Bay. It is on the Wisconsin River, at the Pelican 
Rapids, and on the Chicago & Northwestern and 
other railroads. Manufactures include paper prod- 
ucts, lumber, boats, sleds, and novelty jewelry. 
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The lakes and streams in the vicinity attract 
many tourists, It was settled about 1882 and in- 
corporated in 1894. Population, 1950, 8,501. 

Rhinoceros (ri-ndsér-tis), a large massive 
ungulate of the order Perrissodactyla, or odd- 
toed ungulates, that lives in the broken bush 
country and plains of tropical Asia and Africa. 
It is a short-legged animal with' a huge, thickset 
body covered with a tough—almost naked—hide. 
The head is large, long, and massive, with small 
eyes. One or two horns grow from the middle 
line of the muzzle. A rhinoceros horn is a 
dermal growth, has no bony attachment to the 
skull, and consists of an agglutinated mass of 
hair. It continues to grow throughout the life 
of the animal. The rhinoceros has three toes on 
the forefeet and three on the hind feet, encased 
in horny hoofs. It feeds exclusively on foliage 
and grasses,-is most unsociable, and has very 
poor eyesight. Though it never looks for trouble, 
the rhinoceros will, without provocation, charge 
almost any large moving object which crosses 
its path. Its huge size and tough hide make it 
immune from attack by the large carnivores. 
Rhinoceroses like to wallow in mud and dust 
holes to rid themselves of skin parasites; they 
are usually accompanied by so-called tick birds 
which feed on these parasites. 

"There are five distinct races in the family 
Rhinoceroidea. The great Indian, or one-horned, 
rhinoceros (Rhinoceros) is the largest anc best- 
known species found in Asia, frequenting the 
giant grass plains of northern India, Assam, and 
Nepal. Both sexes have the single horn, which 
rarely exceeds a foot in length. Large bulls stand 
over 5 ft. at the shoulder and weigh two tons or 
more. Cows of this species usually have a single 
calf, born 18 months after mating. The Java 
one-horned rhinoceros, smaller than the Indian 
species, is found through the Malay Peninsula 
and neighboring countries. The Sumatra rhino- 
ceros is the only Asiatic species with two horns; 
its range originally covered much the same ter- 
ritory as the Java rhinoceros, but it is now quite 
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rare. The smallest living species, it stands about 
4 ft. at the shoulder and weighs about one ton. 
The African black rhinoceros (Diceros) is the 
common species found in Africa south of the 
Sahara. It has two well-developed horns. A full. 
grown bull of this species weighs three tons. 
The white rhinoceros (Ceratotherium) is smoky 
gray in color and gets its name from wallowing in 
mud that dries white. It is the largest of the 
living rhinoceroses, and large bulls have a 
shoulder height of 6 ft. The white rhinoceros 
is more or less sociable and is frequently seen 
in groups of six or seven individuals. 

Living rhinoceroses are survivors of an age 
when Africa and the Northern Hemisphere were 
populated with a large variety of primitive spe: 
cies. Baluchitherium, the largest known land 
mammal—a primitive rhinoceros of Asia dur- 
ing the Miocene era—stood 17 ft. at the shoulder 
and was 34 ft. long. The woolly rhinoceros, a 
contemporary of the mammoth whose remains 
have been found in Siberian ice, lived in the 
Arctic region of Europe and Asia. 


Rhode Island (rod i//and), a state in the 
Northeastern section of the U.S., one of the 13 
original states of the Union and the 13th to ratify 
the Federal Constitution. Although it is the 
smallest state, Rhode Island figures prominently 
in the industrial panorama of the country and 
is historically an important member of the New 
England group. 

Rhode Island is bounded on the vn. and x. by 
Massachusetts, on the s. by the Atlantic Ocean, 
and on the w. by Connecticut. It ranks soth in 
size among the states and 36th in population, 
according to the 1958 estimates of civilian popu- 
lation (Alaska, Hawaii, and the District of 
Columbia included in both rankings). History 
has two versions of the derivation of the state's 
name, first applied to the island of Rhode Island 
(subsequently also called Aquidneck) in Narra- 
gansett Bay. According to one account, Giovanni 
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da Verrazano, on a visit to Narragansett Bay in 
1524, was struck by the resemblance between its 
largest island and the Greek island of Rhodes. 
According to the second account, the name 
comes from the Dutch words Roodt Eylandt, 
meaning “red island,” given originally to the 
island because of the color of the wild roses 
which grew there. “Little Rhody” is the state’s 
most popular nickname. Others include the 
“Land of Roger Williams,” and the “Southern 
Gateway of New England.” Rhode Islanders are 
sometimes called “Gunflints,” after the type of 
gun used during the Dorr Rebellion. 


location Between 71°08" and 71°53’ W. long. and 
41°18’ ond 42°01’ N. lat. 
Area 1,214 sq. m. 
land 1,058 sq. m. 
Inland water 156 sq. m. 
Greatest extent: 
North to south co, 48 m. 
Eost to west co. 37 m. 
Population (1950) 791,896 
Capital city Providence 
Highest point Jerimoth Hill, (812 ftJ 
Lowest point Sea level (Atlantic Ocean) 
Entered the Union 
(13th state) 1790 
Song “Rhode Island,” words and music by 
T. Clarke Brown 
Flower Violet (unofficial) 
Bird Rhode Island Red 
Motto "Hope" 
Flag See color plate in Vol. KI 
GEOGRAPHY 


, Topographically, Rhode Island can be divided 
into three main areas: the upland, the lowland, 
and the island regions. The upland is in the 
West and comprises two-thirds of the state. Here 
are low round hills which reach their highest 
Point (812 ft.) at Jerimoth Hill in the northwest. 
Forests and lakes mark this area. In the lowland 
region in the east, gently rolling hills slope down 
to sea level at the Atlantic Ocean. The dividing 
line between the upland and lowland regions 
snakes north-south from near Woonsocket in the 
hortheast, down to the Great Swamp and Nine- 
Bret Pond on the southern shore. 
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The island region is a group of islands in the 
southeastern part of the state. Here lies Narra- 
gansett Bay, which extends 28 m. inland toward 
the north. In this pocket are the main islands 
of Aquidneck (Rhode Island), Conanicut, and 
Prudence, arid the smaller islands of Dutch, 
Patience, Hog, Dyer, Goal, Gould, Rose, and 
Hope. A separate piece of mainland lies east of 
these islands, adjoining Massachusetts. Tiver- 
ton is its principal town. Narragansett Bay drains 
most of the state’s principal rivers, the Proy- 
idence, Seekonk, Pawtuxet, and Blackstone. Most 
of this southeastern area lies no higher than 200 
ft. above sea level. There are virtually no moun- 
tainous areas in the state. The eastern and west- 
ern regions are an extension of the Appalachian 
highlands of the U.S. 

The southern coast line along the Atlantic 
Ocean stretches from the extreme east at Point 
Judith to the extreme west at Napatree Point. 
Block Island, belonging to Rhode Island, is off 
this coast. The western boundary is separated in 
part from Connecticut by the Pawcatuck River, 
which empties into Little Narragansett Bay. 

Among the state’s points of interest are the 
birthplace of the painter Gilbert Stuart, near 
Saunderstown; and the homestead of Gen. 
Nathanael Greene of Revolutionary War fame, 
at Coventry. Butts Hill Ft., near Portsmouth, is 
the site of Rhode Island’s only land battle in 
the Revolutionary War. The Old Slater Mill in 
Pawtucket, now a museum, is an industrial mile. 
stone; built by Samuel Slater in 1793, it was the 
first successful textile mill in the U.S. At New- 
port, once the summer retreat of millionaires 
and still a popular summer colony, are the sump- 
tuous estates of a bygone era; some of the man- 
sions are open to the public, Also in Newport 
is the White Horse Tavern, one of the oldest inns 
in the country, still in operation. The oldest 
Jewish synagogue in America, built at Newport 
in 1759, is an impressive example of colonial 
religious architecture; it is now the Touro 
Synagogue National Historic Site. Other colonial 
churches are the Seventh Day Baptist Church 
and Trinity Church, Newport; the First Baptist 
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March through November; Narragan- 
sett Park and Lincoln Downs 

First week in Moy; statewide 

Moy through September; various towns 
Second week in May; Providence 
June through August; Narragansett 
Bay Yachting Assn. 

Lost week in June; Newport; antique 
ond modern cars 

First week in July; Newport 

July; Cranston 


Horse Racing 


Heritoge Week 
Horse Shows 

Music Week Festival 
Regattas 


Motor Festival 


Jozz Festival 

Long Distonce Overnight 
Yacht Roce 

U.S. Atlantic Tuna Tourna- 
ment 

King and Astor Cup Races 


Mid-August; often based ot Golilee, 
Narragansett 
Third week in August; Newport 


Courtesy Rhode Island Development Council 
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Yachts of all classes stage regattas here 


Church in Providence was founded by Roger 
Williams in 1683 and dedicated in 1775. 

Climate: The state has a relatively mild 
climate, but sudden changes in weather are not 
uncommon, The southern lowland area usually 
experiences a milder climate than the rest of the 
state; it also receives more rain. 


Normal temperature, Providence 
January 303 F. 
Jul 73.5? F. 
Annual meon 514? F, 
lotes! Frost, Providence April 24 
Eorliost Frost, Providence Oct, 3 
Precipitation, Providence 
January 37 in. 
July. 3.1 in. 
Annual 38.63 in. 
Average growing season 182 days 


NaTURAL RESOURCES 


Water is Rhode Island's outstanding natural 
resource. Billions of gallons of water from the 
many swift streams and rivers are still used for 
power by the textile mills, in preference to 
steam or electricity. Water is also important in 
providing commercial shipping facilities, valuable 
fisheries, and recreation areas. Fisheries yielded 
a catch valued at more than $4,600,000 in 1957. 

Although forests cover more than 60 per cent 
of its area, Rhode Island produces very little 
commercial timber. The state has very small 
mineral deposits, among which stone, sand and 
gravel, and graphite are the most valuable. The 
principal mineral is granite, quarried in the 
southeastern part of the state near Westerly and 
Bradford. 


Ruove IstAND's Economy 


Rhode Island has more industries for its size 
than any other state, and manufacturing is its 
largest employer. In 1950, 44 per cent of the 
state’s 304,487 employed workers were engaged 
in manufacturing, against 24 per cent for the 
U.S. as a whole; the textile industry employed 
the greatest number, Other industries employing 
large groups of workers were the metal trades, 
jewelry and silverware production, and the rub- 
ber industry. Rhode Island is said to be the 
world’s costume-jewelry center. The total value 
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added by manufacture in 1957 was $762,000,000. 

Ranking second to manufacturing as an em- 
ployer in 1950 was wholesale and retail trade, 
accounting for 18 per cent of the labor force. 
Professional services ranked third in this cate- 
gory, employing about 3 per cent of the labor 
force. 

Agriculture plays a minor role in Rhode 
Island’s economy, ranking tenth in number of 
persons employed, and has been reduced essen- 
tially to dairying, poultry raising, and truck 
farming. In 1954 there were 2,004 farms. Total 
acreage was 155,000 acres, with 77.2 acres the 
average per farm. More than half the state's 
total cash farm income is derived from livestock 
and livestock products, chiefly eggs and commer- 
cial broilers. The leading crops are potatoes and 
truck-garden produce. Cash income from crops, 
livestock, and government payments was $21,- 
267,000 in 1957. 

In 1956 Rhode Island ranked 49th in mineral 
production; its output was valued at $1,369,000, 
representing less than 1 per cent of total U.S. 
production. 


TTRANSPORTATION AND COMMUNICATION 


In addition to the main port of entry at 
Providence, there are nine smaller ports, includ- 
ing Newport, Pawtucket, and Bristol. The first 
railroad to operate in the state was the Boston 
& Providence R.R. (1835), now part of the New 
York, New Haven & Hartford R.R. The latter 
is the principal railroad in Rhode Island; there 
are also three short lines. Total railroad mileage 
in 1956 was 185 m. In 1957 the state had 4,167 
m. of roads, of which 3,758 m. were surfaced. 
Major airlines operate out of the large cities. 
In 1957 there were 20 radio stations and two tele- 
vision stations. The first newspaper was the 
Rhode Island Gazette, published in Newport in 
1732 by James Franklin, brother of Benjamin 
Franklin, The Mercury and News, a weekly pub- 
lished at Newport, is the oldest (1758) extant 
Paper in the state. Among today’s leading papers 
are the Providence Bulletin and the Providence 
Journal, the oldest daily (1829). 


POPULATION 


Rhode Island has five counties (for judicial 
purposes only). The state is preponderantly 
urban and has the fourth-largest urban popula- 
tion (proportionately) in the country, in 1950 
comprising 84.3 per cent of the state's total 
population; the rural population comprised 15.7 
per cent. Between 1940 and 1950 the urban 
population rose 7.2 per cent over that of 1940. 
The rural population rose by 52.6 per cent. More 
than half of the state's population resides in 
Providence; and this city's metropolitan arca ac- 
counts for 93 per cent of the state's total popula- 
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eed Island’s population was estimated 
li x on July 1, 1958. In 1950 white persons 
tive as 777,015; of these, 663,751 were na- 
A rn and 113,264 were foreign born. Non- 
$3 persons totaled 14,881; out of this group 

/903 were Negroes, with the remainder in- 
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cluding Chinese, Japanese, and others. Popula- 
tion density averaged 748.5 per sq. m. in 1950, 
the highest concentration in the 

The major religious faiths, in order of size, 
in 1950 were the Roman Catholic and the 
Protestant, with a sizable Jewish group. The 
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predominant Protestant bodies were the Protes- 
tant Episcopal Church, the American Baptist 
Convention, the Congregational Christian 
Churches, and The Methodist Church. 

Chief Cities: Providence, at the head of 
Narragansett Bay, is the capital and largest city 
of the state and its industrial and educational 
center; it is also an important port of entry. 

Pawtucket, 4 m. N.E. of Providence at the 
mouth of the Blackstone River, is the second- 
largest city and a manufacturing center. 

Cranston, south of Providence, is third in size 
and an industrial city. 

Newport, at the mouth of Narragansett Bay, 
was one of the capitals of the state until 1900; it is 
today an internationally known summer resort 
and naval base. It also has large fishery interests. 

Woonsocket, 16 m. N.w. of Providence on the 
Blackstone River, is an important manufacturer 
of textiles. 

Famous Men and Women: Aldrich, Nelson 
Wilmarth (1841-1915), U.S. Senator (1881-1911), 
who helped draft the Payne-Aldrich Tariff Act 
and the Aldrich-Vreeland Currency Act of 1908. 

Brown, Nicholas (1769-1841), businessman 
who helped fix the seat of Brown Univ., bearing 
his family name, at Providence. His son, John 
Carter Brown (1797-1874), collected the famous 
library that carries his name at the university. 

Burnside, Ambrose Everett (1824-81), Indiana- 
born army officer, the only general from New 
England in the Civil War; inventor of the Burn- 
side breech-loading rifle; governor of Rhode 
Island (1866-69); U.S. Senator (1875-81). 

Doyle, Sarah Elizabeth (1830-1922), advocate 
of higher education for women, who helped 
establish the Rhode Island School of Design and 
Pembroke Coll. 

Gorham, Jabez (1792-1869), first silversmith 
to use machinery. 

Greene, Nathanael (1742-86), army officer 
appointed second in command to Gen. George 
Washington during the Revolutionary War. 

Hopkins, Stephen (1707-85), variously officer, 
governor, and chief justice of the Rhode Island 
colony; signer of the Declaration of Independ- 
ence and leader against British taxation. 

Perry, Oliver Hazard (1785-1819), naval officer 
renowned for his words, “We have met the 
enemy and they are ours,” announcing victory 
at Lake Erie during the War of 1812. His 
brother, Matthew Calbraith Perry (1794-1858), 
also a naval officer, negotiated a treaty with 
Japan (1854) opening the Orient to the West. 

Slater, Samuel (1768-1835), English-born busi- 
nessman who set up the first successful cotton- 
spinning machinery at Pawtucket (1790); con- 
sidered the founder of the American cotton 
industry. 

Thurston, Benjamin Francis (1829-90), promi- 


nent attorney, who represented Thomas A. Edi- 
son and other notables. 


EDUCATION 


Education is free and compulsory for children 
between seven and 16. The state’s public-school 
system was established in 1828. Public-school en- 
rollment totaled 125,300 in 1956. State-sup- 
ported institutions of higher learning are the 
Rhode Island Coll. of Education, Providence; 
and the Univ. of Rhode Island, Kingston, with 
a college of pharmacy and allied sciences at 
Providence. Private or denominational colleges 
include Brown Univ., Providence Coll., Bryant 
Coll. of Business, Rhode Island School of De- 
sign, and Providence-Barrington Coll, all in 
Providence; Roger Williams Jr. Coll, Greater 
Providence; and Salve-Regina Coll., Newport. 

The museums of the state contain many ex- 
hibits of early colonial life. The Newport His- 
torical Society is noted for its marine museum; 
extensive exhibits of silver, china, glass, and 
furniture; and a large 17th- and r8th-century 
library. The Rhode Island Historical Society at 
Providence has original 18th-century furniture. 
The Museum of Art of the Rhode Island School 
of Design, Providence, has important collections 
of classical and rgth-entury paintings, small 
groups of primitive art, and collections of 18th- 
century American furniture, porcelains, and tex- 
tiles. The South County Museum in Exeter ex- 
hibits early farm implements and tools. 


GOVERNMENT 


Rhode Island is governed under provisions of 
a constitution dating from 1842 and amended 
many times. The constitution gives executive 
power to a governor, lieutenant governor, secre- 
tary of state, attorney general, and general treas- 
urer, all elected for terms of two years. A state 
board of education is appointed by the governor 
for a seven-year term, and it in turn appoints a 
commissioner of education. The legislature con- 
sists of a senate of 44 members and a house of 
representatives of 100 members, all elected for 
two-year terms. The legislature convenes for 
regular sessions in Providence, the capital city, 
in January of each year. The supreme court has 
five members (a chief justice and four associate 
justices), who serve for life unless removed. The 
judicial system also includes the superior court, 
12 district courts, juvenile courts, town coun- 
cils, probate courts, and justices of the peace. 
Rhode Island is represented in the U.S. Con- 
gress by two Senators and two Representatives. 


History 


Rhode Island’s shores were supposedly explored 
by the Norsemen ca. A». 1000; by Giovanni 
da Verrazano, an Italian navigator, in 1524; and 
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NEWPORT'S NORSE TOWER 


Some think the Old Stone Mill was built by the Vi- 
kings; others believe it is a colonial structure 


CARRIE TOWER (1904) 


Paul Bajnotti of Italy pre- 
sented this lofty tower to 
Brown Univ. in honor of 
his „Wife and of the col- 
leges tradition of free in- 
quiry (courtesy RI. Devel- 
opment Council) 


CORNELIUS VAN 
DERBILT^ 
MANSION RBILT'S 


4 he Breakers," built in 
No is a show place of 
jc nores history as an ex- 
usive resort (courtesy New- 
port Publicity Service) 


: SS. =e 
NEWPORT'S QUAKER MEETING HOUSE (1699) 


Guarantees of religious freedom attracted. many dis- 
senting groups (courtesy Ewing Galloway, N.Y.) 


JEWELER'S TOOL ROOM 


Jewelry-making is among the state's principal indus- 
tries (courtesy Speidel Corp.) 


Courtesy Ewing Galloway, N.Y. 
PROVIDENCE 
Home of Thomas W. Dorr, built in 1809 


in 1614 by the Dutchman Adriaen Block, after 
whom Block Island was named. 

The first white settlement was established in 
1636 by Roger Williams, a Salem pastor, at 
Providence, so named by him in thanks for his 
good fortune at finding a political and religious 
refuge from persecution in the Massachusetts 
Bay Colony. Two years later, in the spring of 
1638, a group of religious dissenters led by Anne 
Hutchinson fled the Bay Colony, purchased the 
island of Aquidneck from the Indians, and set- 
tled at Portsmouth, Subsequent schisms led to 
the founding of Newport and Warwick, but 
religious tolerance prevailed. In 1644 the separate 
settlements united as Providence Plantations, 
and in 1663 they became Rhode Island and 


Courtesy Brown Univ., Providence, R.I. 


BROWN UNIVERSITY 


The picture shows a scene on the lower campus at 
Providence 


Providence Plantations, still the official title of 
the state. Newport and Providence shared the 
position of state capital until about 1900. 
During colonial days, Newport flourished as 
a shipping and commercial center. It was here 
that revolutionary sentiment toward England 
was fired with the proclamation of the Sugar 


MAJOR RECREATIONAL AND HISTORIC FEATURES 


Name and Type 


Size and Location 


Points of Interest 


Arcadia State Park lestab- 
lished 1945) 
Beach Pond State Park lestab- 
lished 1945) 
Block Island Stote Park (estab- 
lished 1954) 


Burlingame State Park lestab- 
lished 1938) 

Diamond Hill State Pork les- 
tablished 1938) 

East Matunuck Stote Beach 
(established 1956) 

Goddard Memorial State Park 
lestablished 1928) 

lincoln Woods State Pork les- 
tablished 1916) 

Sand Hill Cove State Beach 
lestablished 1946) 
Scarborough State Beach les- 
tablished 1945) 


55 acres, in Arcadia Istate 3, 165) 
1,000 acres, near Escoheag (state 165) 


18 acres on Block Island ferry from 
Point Judith; steamer from Newport or 
ferry from New london, Conn., Isum- 
mer only) 


3,100 acres, near Chorlestown (U.S. 1; 
state 2) 


373 acres, in the northeast, near Woon- 
socket (stote 114, 122) 


109 acres, on Block Island Sound (off 
IS. » 


472 acres, on Norraganset! Bay, near 
East Greenwich (off U.S. 1) 


638 acres, at Lincoln, north of Provi- 
dence (state 146) 


27 acres, on Rhode Island Sound (off 
U.S. 1 


24 acres, near Narragonsett (off U.S. 1) 


Beach; picnicking; pond 
Bathing beach; picnicking 


Surf bathing; recreation and picnic areos 


Wooded recreotional area; Kimball Bird Sanctuary 
Winter sports 

Surf bathing; picnic area 

Bathing beach; recreational facilities 

Historic sites; recreational facilities 

Salt-water bathing; recreation ond picnic areas 


Beach; recreational facilities 


Courtesy Rhode Island Development Council 


BIRTHPLACE OF GILBERT STUART 


Aw of the sitting room in the colonial house, built in 1751, in 
side of Rhode Island for most of his adult life, was 


qu of 1764. This law hit hard at the very profit- 
able slave trade conducted by Newport, which 
ok cargoes of rum to Africa, traded these for 
egro slaves, then sailed to the West Indies to 
exchange the slaves for sugar and molasses with 
Pun to make more rum. On May 14, 1776, 
2 ds Island became one of the first states to 
fe its independence from England. How- 
7 , fearing large commercial losses, it was the 
ist of the 13 original states to ratify the Con- 
stitution (May 29, 1790). 
So a Island played an important role in the 
» ADEM War, particularly in helping to 
ies ze the Continental Navy, with Esek Hop- 
d na native son, as first commander. After 
wa e e character of the state's economy 
ue rom agricultural and commercial to 
sil n spurred by Samuel Slater's textile 
Wi uilt at Pawtucket in 1793. 
RE War of 1812 was unpopular with Rhode 
Wa who greatly feared invasion. Troops 
I s ept on the alert, however, and were called 
MERE at the appearance of British ships 
Er X ce Hazard Perry, a native son, be- 
Wa ue ero of Lake Erie during this conflict 
anne the British squadron and thereby 
5 ishing control of the Great Lakes. 
EA lines created problems for many 
s, but by 1899 the western, eastern, and 


North Kingstown, R.I. Stuart, who lived 
a famous painter of portraits of George Washington 


northern boundaries had been settled with Con- 
necticut and Massachusetts. 

A protest against unequal voting restrictions 
culminated in Dorr's Rebellion in 1842, led by 
Thomas Wilson Dorr, a lawyer and politician of 
Providence. Although the rebellion failed, the 
state's constitution was revised the following 
year and by 1888 all male citizens over 21 had 
the right to vote (although the franchise was 
still limited in that only property holders could 
vote on financial matters or for financial officers). 
Inequalities in the voting system continued into 
the 20th century. 

Rhode Island. sent 28,116 personnel into mili- 
tary service during World War I. In 1920 women 
voted for the first time. Other progressive legis- 
lation includes the abolition of capital punish- 
ment and adoption of workmen's compensation 
and unemployment laws. During World War 
II, 93,104 men and women from Rhode Island 
joined the armed forces, and Newport was an 
important naval station. 

Rhode Island's urban population has almost 
doubled since 1900, as industry has become 
increasingly important in the state's economy. 
The manufacture of cotton, wool, and silk 
fabrics remains the state's chief industry, while 
agriculture plays a relatively unimportant role. 

See also separate entries on most of the in- 
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RHODESIA AND NYASALAND 

ganized the British South Africa Co. (ca, 1889), 
which took over Matabeleland and laid the basis 
for the establishment of Rhodesia, He was prime 
minister of Cape Colony (1890-95), but the 
Jameson Raid ended his political career (see 
Jameson, Leander 5.). 

Rhodes, although autocratic in his attitude and 
demands, was a respected leader who played a 
more than important part in furthering British 
interests in Africa. See also Rhodes Scholarships, 

Rhodesia and Nyasaland (rdd?zhg dnd 
wd/glind), vidanation Of, an self 
governing territory, within the (British) Com- 
monwealth of Nations, Located in 
Africa, the federation is composed of the pro- 
teetorates of Northern Rhodesia and Nyasaland 
and the internally self-governing 
Southern Rhodesia. The total area is es. 486,700 
sq. m. The federation is bounded on the w, by 
the Congo Republic (Léopoldville) and Tangan- 


yika, on the x. by M. on the s by the 
Republic of South Africa and Bechuanaland, and 
on the w. by A 


tains. The country is mostly high plateau, average 
ing 3,000 to 4,000 ft. above sea level; the highest 
cm is ca, 10,000 ft, at the southern tip of 

yasaland. The climate is moderate, with two 
seasons, the dry and the rainy, varying with 
aldtude. The river valleys, including those of the 
Zambezi, Limpopo, Kafue, Shire, Luangwa, and 
thers, are mm hotter and wetter than the 
high plateaus. The Victoria Falls are formed by 
the Zambezi near Livingstone, and Lake Nyss 
forms the greater part of Nyssaland’s eastern 
boundary. The vegetation is largely savannah 
a some areas of evergreen forest and 
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Ad zinc; Southern Rhodesia mines sibertos, 
Qi deere, and en) pom E 
and produces dairy producti; Nyasaland 
has few minerals but grows tea, rice, cotton, and 
Rhodesia clothing 
fed textile fibers; Northern refines ite 
topper. The main exports are metals, expecially 
(opper, and tobacco; the major imports oft 
machinery and other manufactured goods. 
There are scene 3,000 routemiles of railroads 
in the Rhodesias and goo m. in Nyasaland. There 
Wt over Gapco m. of roads; major Lid 
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RHODODENDRON 


the U.S. will secure the peace of the world, and 
that educational relations form the strongest tie.” 
The scholarships are distributed each year to 34 
students in the British Empire (including Can- 
ada, Australia, New Zealand, South Africa, New- 
foundland, Jamaica, Bermuda, Rhodesia and 
Malta); 32 more are given in the U.S. Under 
the original grant, five annual scholarships were 
awarded to Germany, but these were annulled in 
1916 by Parliament. Scholarships for Americans 
were suspended in 1939 for the duration of 
World War II but were revived in 1946. For 
1946 and 1947, 16 additional fellowships were 
to be granted over and above the normal num- 
ber of 32 in order to make up for the temporary 
suspension. during the war years. The age of 
eligibility is fixed between 19 and 25, and 
candidates must be citizens of the states or 
countries by which they are appointed. Candi- 
dates are chosen on the basis of scholarship 
and are named by committees appointed by the 
Rhodes trustees. All nominations are subject to 
the final approval of the trustees. The scholar- 
ships have a value of $2,000 per year and are 
awarded for a term of three years. 

Rhododendron (r6-d6-dén'dron), an exten- 
sive genus of shrubs of the heath family. The 
leaves are usually alternate and in some species 
are evergreen, and the flowers grow in clusters 
and are often variously colored. Many species are 
cultivated for ornament in Canada and the U.S. 
They grow wild along the Pacific coast and in 
the Allegheny Mts. Several species are native to 
Japan, China, Australia and South America. Vari- 
ous American species have been naturalized in 
Europe, where they are cultivated extensively in 
gardens and parks as flowering plants. Some spe- 
cies abound in the Alps, where they are known 
among the Germans as Alpine roses. The great 
rhododendron, which grows from ro to 20 ft. 
high, is found in abundance in some of the 
southern states, 


Courtesy U. S. Forest Service 
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Rhombus (róm'bàs), an equilateral parallelo- 
gram. Its area is equal to 24, or the product of 
the base å and the altitude or height 4. The diag- 
onals of a rhombus intersect perpendicularly and 
bisect each other. One-half the product of the 
lengths of the diagonals is also equal to the area 
of the rhombus. If all the angles of the rhombus 
are equal, it becomes a square. 

Rhondda (rén’da), a municipality of Glamor- 
ganshire, Wales, n.w. of Cardiff. It lies in the 


picturesque Rhondda River valley, and developed ~ 


as a steam-coal producing center about 1865. 
Population, ca. 113,000. 

Rhone (rön), a river of France, which rises in 
Switzerland. 20 m. s.w. of the source of the Vor- 


Courtesy French Press & Information Service, N. Y. 


THE PONT D'AVIGNON OVER THE RHONE RIVER 
il ee 
der Rhein, The beginning is in the Rhone gla- 
cier, about 7,548 ft. above sea level, From Lake 
Geneva, through which it passes, it takes a gen- 
eral southwesterly course to Lyons, where it 
makes a bold turn toward the south and enters 
the Gulf of Lyons by an extensive delta. The 
length is soo m., the basin has an area of 37,500 
5q. m, and 350 m. of its course are navigable. 
The Saóne, Ain, Istre, and Durance are its prin- 
cipal tributaries, It is connected by canal with 
the Rhine, Loire, Seine, and Meuse Rivers. 
Rhubarb (roo'bürb), or pe prant, a genus 
of plants cultivated for medicinal use and as a 
food. About 20 species have been described. The 
stems are erect and thick, often from 5 to 7 ft 
high, and bear a cluster of seeds at the upper end. 
The roots are fleshy and the leafstalks, when 


RHYME 


young and tender, are used for pies, tarts, pre- 
serves, and a kind of wine. In many countries 
the rhubarb is cultivated chiefly for its roots, 
owing to their medicinal properties. Rhubarb as 
a medicine is slightly astringent, when given in 
small doses, and in large doses acts as a purga- 
tive, It is used mostly in treating jaundice, catarrh 
of the biliary duct, and for certain skin diseases, 
The plant is cultivated for medicine in China 
and Russia. In Canada, the U.S., and nearly all 
"countries having a temperate climate it is grown 
for food. The root winters in the ground in 
moderately cold climates, hence the young shoots 
appear early in the spring. 

Rhyme (rim), or rime, a composition in 
Verse, in which the terminating word or syllable 
of two or more lines correspond in sound. Poems 
differ in the degree of resemblance of the end- 
ings, but in strict rhyme it is required that the 
last stress vowels in the rhyming lines agree ex- 
actly, although the lines may differ in some re- 
spects, The words rain, train, and strain rhyme 
with each other, but rain and reign, though 
widely different in spelling, are sufficiently sim- 
ilar in sound to form good rhyme. From this it 
Will be seen that rhyme is almost always gov- 
erned by the sound instead of by spelling or 
meaning. In some poems each couplet, or two 
lines, rhyme, as in Whittier's "Maud Muller": 

Maud Muller, on a summer's day, 
N Raked the meadow, sweet with hay. 

_ This may be considered a simple style of form- 
ing rhymes, and productions written in this form 
are usually simple and clear in expression, In 
formal versification, the rhyme scheme is deter- 
mined by the form of poem, że., the sonnet (q.v.) 
has special and set rhyme patterns, as has the 
couplet. Poems are formed by the writers accord- 
ing to their taste in stanzaic structure, some lines 
thyming only at the end and others forming 
complete rhymes at various intermediate places, 

he most common form of inner rhyme is allit- 
eration (q.v.). Some writers either introduce a 
limited amount of alliteration or use it exten- 
sively. Rhymes at the end of the lines are ordi- 
narily between two or more verses, and some- 
times the style is alternated, as in Shelley's 
"Cloud": 
I bring fresh showers for the thirsting flowers, 

From the seas and the streams; 
1 bear light shade from the leaves when laid 
In their noonday dreams. 

The writers of ancient Greece and Rome did 
ee extensive use of rhymes, but this style 
Chinas has been popular among the Arabs, 
iod se, and other people of Asia from remote 
ls Systematic rhyme came into use among 
the Romans in the time of Augustus, in the lat- 
ter part of the 4th century, and was taken up 
in Western Europe with much eagerness during 


RIBBON FISH 


the Reformation, when the writing of religious 
songs formed an important branch of literature. 
Some of these writers, as Milton, made extensive 
use of alliteration. 

Four other rhyme devices are also used with 
frequency. They are assonance, consonance, eye 
rhyme, and “strained” rhyme. Although these 
devices have had common usage at various pe- 
riods, modern English and American poets have 
experimented with them especially in an effort 
to produce irregular and heightened effects. 

Assonance consists of the rhyming of one word 
with another in the accented and subsequent 
vowels, but not in the consonance. Characteristic 
of Old French verse and of many English bal- 
lads and folksongs, assonance also characterizes 
the work of such modern poets as Emily Dick- 
inson. 

In consonance, the consonant sounds follow- 
ing the vowels are identical, and the vowels are 
different. An outstanding modern instance of its 
use is in the writing of the British poet of World 
War I, Wilfred Owen. 

In eye rhyme, the words rhyme according to 
spelling, but do not rhyme when pronounced. 

Rialto (ri-a/'tà), rur, one of the landmarks of 
Venice, Italy, a marble bridge spanning the 
Grand Canal. It is 74 ft. long and 32 ft. high. 
Construction was begun in 1588 and completed 
about 1591. Shakespeare has made it familiar by 
mentioning the bridge and the nearby district in 
his "Merchant of Venice." 

Ribbentrop (ri//en-tróp), Joachim von, dip- 
lomat, born in Wesel, Germany, 1893; died Oct. 
15, 1946. After serving in the German army dur- 
ing World War I, Von Ribbentrop devoted him- 
self to his successful wine business until 1930, 
when he associated himself with Adolf Hitler's 
National Socialist movement, He was appointed 
ambassador at large (1935), in which capacity 
he represented. Germany in formulating the 
Anglo-German naval agreement of 1935. In 1936, 
he became German ambassador to Great Britain 
but was recalled from London to become minis- 
ter of foreign affairs (1938). He was instrumental 
in negotiating the German-Japanese anti-Comin- 
tern agreement (1936), the Russo-German non- 
aggression pact (1939), and the Ttalo-German- 
Japanese alliance (1940). He was indicted asa 
war criminal (1945) for his strong influence 
upon Hitler's decision to attack Poland (Sept. 
1939) and was executed after being sentenced to 
death by the International Military Tribunal at 
Nuremberg. See Nuremberg Trial. 

Ribbon Fish (rin fish), the name of sev- 
eral fishes found in the deep waters of all the 
oceans. The body is long and compressed like a 
tape, while the head is short and the mouth is 
narrow. On the back is a long and high dorsal 
fin. The anal fin is absent, while the caudal fin 
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is either absent or but slightly developed. Three 
families of these fishes have been described, but 
each is represented by only a few species. The 
skin is naked and silvery, and the entire structure 
is delicate in nearly all these fishes. Some speci- 
mens are from 12 to 20 ft. long, but the thick- 
ness rarely exceeds 2 in. They are not very nu- 
merous in any locality but are found widely 
distributed from the polar to the tropical seas. 
A fish common to the Gulf of Mexico and the 
West Indies is known by the same name, in refer- 
ence to the dark brown bands that characterize 
its body. 

Ribéra (ré-ba’rd), josé (cıusepre), called in 
Italy Lo Spagnoletto, Spanish painter and etcher, 
born near Valencia, Spain, Jan. 12, 1588; died in 
Naples, Italy, Sept. 12, 1652. A pupil of the Span- 
ish painter Francisco Ribalta, and influenced by 
Corregio and Caravaggio, he settled in Naples 
in 1616 and became court painter of the Spanish 
viceroy there. One of the great Spanish colorists, 
Ribéra became a leader of the Neapolitan school. 

His works include “Martyrdom of St. Barthol- 
omew" (1630), "Pietà" (1637), "St. Agnes" 
(1641), and "The Descent from the Cross" 


1644). 

Ribicoff (ri/ i-kóf), AnxAHAM ALEXANDER, poli- 
tician, born in New Britain, Conn., April 9, 1910. 
After he was graduated from the Univ. of Chi- 
cago (1933), Ribicoff practiced law in Hartford, 
Conn., and then was an assemblyman (1939-42). 
He was a Hartford police-court judge (1941-43, 
1945-47) and a Democratic member of Congress 
(1950-53). Although defeated in a 1952 bid for 
the U.S. Senate, two years later Ribicoff was 
elected governor of Connecticut. He gained great 
popularity and in r958 was re-elected with the 
largest plurality in the state's history (ca. 246,000 
votes). His administration became noted for a 
strict highway-safety program and for court re- 
form. A pre-election supporter of Sen. John F. 
Kennedy, Ribicoff was named Secretary of Health, 
Education, and Welfare in 1961, but resigned in 
1962 to campaign successfully for the U.S. Senate. 

Riboflavin (7 o-fiz'vin). See Vitamins. 

„Ribot (ré-b0’), THEODULE ARMAND, psycholo- 
gist, born in Guingamp, France, Dec. 18, 1839; 
died Dec. 9, 1916. He was educated at the Ecole 
Normale, Paris, receiving a doctor's degree in 
1875. For some years he was professor in the 
former institution, and in 1885 he was given the 
chair of experimental psychology at the Sorbonne. 
Later he was professor of experimental and com- 
parative psychology in the Coll. of France and 
much of his time was given to the investigation 
of psychology at the histological and physiologi- 
cal laboratories. He was a leader in developing 
interest in the study of psychology in France and 
was the founder cf the Revue philosophique. 

Ribs (ribz), the elastic arches of bone which 


constitute the larger part of the walls of the 
chest. Man has 24 ribs, 12 on each side of the 
chest. At the back they are attached to the spine. 
Seven pairs are tied by cartilages to the breast- 
bone or sternum, in front, three are fastened to 
each other and to the cartilage above, and two 
are loose, or floating ribs. The first seven pairs 
are known as true, or vertebrosternal ribs, and 
the others are designated as false ribs. The name 
intercostal spaces is applied to the spaces between 
the ribs. In respiration the ribs have more or less 
complex movement. A contraction of the seven 
upper intercostals causes the sternal end to be 
elevated and carried forward, causing the diam- 
eter of the chest to be increased. The natural form 
of the chest is that of a cone diminishing upward, 
which, when the clothing is not too tight, gives 
the greatest freedom of motion in respiration. 

Ricardo (ri-kar’d6), pavo, economist and 
statesman, born in London, England, April r9, 
1772; died in Gloucestershire, Sept. 11, 1823. He 
was descended from Jewish parents and entered 
his father's business as a stockbroker. The two 
became alienated because the son married a Chris- 
tian and accepted the Christian faith, but young 
Ricardo established himself as a stockbroker, 
realizing a large fortune by means of business 
investments. In 1819 he became a member of 
Parliament and retained his seat until his death. 
He was a student of geology, chemistry, and, 
especially, political economy, published a num- 
ber of books, and made a series of contributions 
to the Morning Chronicle. His most noteworthy 
publications are “The High Price of Bullion a 
Proof of the Depreciation of Bank Notes,” which 
appeared in 1809, and in which he discussed the 
means and possibility of determining the value 
of paper currency; and “Principles of Political 
Economy and Taxation" (1817), in whick he 
examined the economic meaning of rent, profit, 
and wages, 

Rice (ris), an annual cereal plant native to 
India, but now extensively naturalized and cul- 
tivated for its seed. Many writers assert that rice 
was cultivated in China about 2822 »c.; in the 
Euphrates valley, about 400 ».c.; and near Pisa, 
Italy, as early as a.D. 468. It constitutes one of the 
most important foods and is used more exten- 
sively than any other foodstuff by the people of 
the world, being the principal food of nearly 
one-third of the human race. Several thousand 
species have been enumerated. Some are grown 
on upland, but most of the rice sold in the mar- 
ket is tilled on marshy or inundated land, as in 
the swamps of the Carolinas, Louisiana, and 
Texas, and in the Nile and Niger valleys. The 
seed is sown like oats or wheat, after which the 
ground is flooded until it germinates, when the 
water is drawn off. It is flooded a second time 
to kill the weeds and a third time when about 
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to head. In most regions the height of the plant 
depends principally upon the depth of the water, 
as the ear always grows above the surface, and 
the grain develops in heads like those of oats. 
The water is drawn off shortly before the grain 
ripens and the crop is cut with reapers and 
threshed by machines. 

Each grain of rice is covered with a husk, 
when the seed comes from the threshing ma- 
chine; in this condition it is known as rough 
rice, or paddy. The husk, or hull, is removed by 
a huller, the essential part of which consists of 
heavy millstones that revolve rapidly, but are 
not close enough together to break the kernels. 
Several grades of rice result from the process of 
removing the husk, as some of the grains are 
broken. The plan of cultivation and treatment 
varies somewhat in different countries, but in all 
cases moisture and a warm climate are essential 
to the production of the better grades. Asia pro- 
duces more rice than all the other continents. 
The average yield is from 30 to 38 bushels per 
acre. Rice of the finest quality is produced in 
Georgia and the Carolinas. Rice is chiefly a 
farinaceous food and contains only about 7 per 
cent of gluten. It is most healthful when eaten 
with milk or fatty substances. 

Rice, atice Hecan, author, born in Shelbyville, 
Ky. Jan. 11, 1870; died in Louisville, Ky., Feb. 
10, 1942. She was educated at Hampton Coll., 
Louisville, and began to write short stories at an 
early age. In 1902 she married cALE YOUNG RICE 
(1872-1943), an author and dramatist. Her writ- 
ings are original in humor, and the characters are 
realistic, In 1901 she published “Mrs. Wiggs of 
the Cabbage Patch,” which attained great popu- 
larity. Other writings include “Sandy,” “Lovely 
Mary,” “Mr. Pete & Co.,” and “My Pillow Book.” 

Rice, exmer, playwright, born in New York 
City, Sept. 28, 1892, The fact that Rice started 
nis career as a lawyer rather than as a dramatist 
accounts for the power of his courtroom scenes 
for the ‘stage. His first play, “On Trial,” was pro- 
duced in 1914, a year after he was admitted to 
the bar in New York State. Since then he has 
Written a long series of successful dramas, includ- 
ing Tron Cross” (1917), “For the Defense” 
(oo), The Adding Machine" (1923), "Cock 
me in" (1927), "Counsellor-a-Law" (1931), 

*, the People” (1933), "Not for Children” 
(1936, revived 1951), "American Landscape" 
(1938), "Flight to the West” (1941), “A New 

ife" (1944), and "Dream Girl" (1945). He was 
awarded the Pulitzer Prize for "Street Scene" in 
ed (revived 1947 as a dramatic musical, with 

Aes by Kurt Weill, lyrics by Langston Hughes), 
and is the author of several novels, including 
Imperial City” (1937). 

; Rice Paper (ris pa’pér), a product manufac- 
ured from the pith of the rice-paper tree (Terra- 
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panax papyriferum), a plant native to Formosa. 
It is made extensively in China, whence it is ex- 
ported in large quantities. Fine artificial flowers 
are made from rice paper, and it is also widely 
used for water-color paintings. Several varieties 
are used in printing decorated and presentation 
books. 

Richard | (vich’érd), King of England, sur- 
named the Lion-Hearted, born at Oxford, Eng- 
land, Sept. 8, 1157; slain near Chálus, France, 
April 6, 1199. He was the third son of Henry II 
and his queen, Eleanor, and on July 6, 1189, suc- 
ceeded his father. During his youth he was the 
cause of a quarrel in the family of his father, and 
in 1184 sided with the King of France in a war 
against England. Shortly after ascending the Eng- 
lish throne, he organized a large army and took 
part in the Third Crusade for the conquest of 
the Holy Land. His army joined the forces of 


RICHARD | 


Philip of France at Vezelai, whence the allied 
army of 100,000 men marched to Lyons, where 
they separated, but afterward met at Messina. 
Richard next sailed to Sicily, then to Cyprus, and 
on June 4, 1191, joined the Crusaders at Acre. 
This fortress had been besieged nearly two years, 
but soon after the arrival of Richard it surren- 
dered, and he immediately began his march upon 
Jerusalem, but never ventured to make an attack 
upon the city. He accomplished nothing aside 
from the capture of Acre, and, after concluding 
a truce of three years with Saladin, commander 
of the Saracens, sailed for home, but was wrecked 
in the Adriatic Sea. Fearing discovery in Austria 
by his enemy, Duke Leopold, he undertook to 
pass through that country in disguise, but was 
discovered and surrendered to Henry VI, Em- 
peror of Germany. He was at length liberated 
after imprisonment at Trifels and Worms, and 
in 1194 returned to England. Soon after he en- 
gaged in a war against Philip of France, in which 
he was killed, 

Richard Il, King of England, son of Edward 
the Black Prince, born at Bordeaux, France, Apr. 
13, 1366; died at Langley, Scotland, Feb, 14, 1400. 
He succeeded his grandfather, Edward IIl, on 
the throne of England in 1377. As he was a minor, 
the government was vested in a council of 12, 
but his uncle, John of Gaunt, was excluded from 
the council. Excessive taxations and various 
abuses led to a peasants’ revolt in. 1381, which 
was headed by Wat Tyler, and in the factional 
contentions that followed, the young king showed 
considerable boldness and presence of mind. 

In 1382 he married Anne of Bohemia, daugh- 
ter of Emperor Charles IV, and in 1385 ended 
the war with France only to take up arms against 
Scotland. He declared his majority in 1389, thus 
freeing himself from the dictation of the council, 
but the weak king soon let the reins of govern- 
ment pass to the Duke of York, though the coun- 
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try enjoyed several years of peace and a fair de- 
gree of prosperity. However, the queen died in 
1394 and he soon after married Isabella of France. 
In 1397 he became entangled in a quarrel with 
Warwick, Gloucester, and Arundel, and when 
Parliament met all were declared guilty of treason, 
This resulted in the execution of Arundel, while 
Warwick was banished, and Gloucester died from 
violence in prison. 

On the death of John of Gaunt, in 1399, Rich- 
ard seized the Lancaster estates, and this unjust 
act brought about his downfall. While the king 
was in Ireland, the Duke of Hereford organized 
a force to regain the Lancaster estates, and suc- 
ceeded in raising sufficient military power to 
force the king into submission on his return to 
England. Parliament, in 1399, deposed him, and 
on Sept 29 he executed a deed resigning the 
crown to Henry. Though at first liberated, a 
month later Richard was sentenced to life im- 
prisonment at Pontefract Castle. A conspiracy 
was discovered in 1400, against Henry IV, in 
which Richard was implicated, and his death soon 
after in prison is thought to have resulted from 
violence. 

Richard Ill, King of England, last of the 
Plantagenet dynasty, born at Fotheringay, Eng- 
land, Oct. 2, 1452; died in battle at Bosworth, 
Aug. 21, 1485. He was the youngest son of Rich- 
ard, Duke of York, and a brother of Edward 
IV. The latter succeeded his father as king of 
England, in 1460, and soon after created Richard 
Duke of Gloucester and made him lord high 
admiral, in which capacity he served the king 
with much fidelity. He married Anne, daughter 
of the Earl of Warwick, in 1473, and in 1482 
commanded an army into Scotland against James 
IIL. Edward IV died in 1483 and left Richard 
as guardian to his son Edward V, then a youth 
of only 13 years. However, Richard at once began 
to make plans to acquire the throne of England, 
and accordingly placed Edward V and his 
younger brother in the Tower, while he had 
himself proclaimed King of England. The peo- 
ple soon organized a formidable insurrection 
against him, but he suppressed the uprising and 
executed the leaders. About the same time the 
two royal children were cruelly murdered in the 
Tower, it is thought with the knowledge of 
Richard. His reign was characterized by much 
cruelty and crime, which soon disgusted the 
people, and in 1485 Henry of Richmond landed 
in England as his rival for the throne. The two 
met in battle at Bosworth, where Richard was 
slain. This battle decided the War of the Roses 
and placed the house of Lancaster in power. 

Richards (rich’érdz), THEODORE WILLIAM, 
chemist, born Jan. 31, 1868, in Germantown, Pa.; 
died Apr. 2, 1928, in Cambridge, Mass. He was 
educated at Haverford Coll., Harvard Univ., and 
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the Univs. of Géttingen, Leipzig, and Dresden. 

- After his return from Europe, he began to teach 
chemistry at Harvard, where he remained until 
his death. He was professor of chemistry from 
1901, chairman of the chemistry department from 
1903-11, and director of the Gibbs Memorial Lab- 
oratory from 1912. His most important work con- 
sisted of measuring exactly the atomic weights of 
23 chemical elements, for which work he received 
the Nobel Prize for chemistry in 1914. Although 
the atomic weights of these elements had been 
determined before his time, they were in many 
cases not accurate and he was responsible not 
only for correcting that condition but for invent- 
ing techniques which made complete accuracy 
possible. During his later years he began working 
on problems in physical chemistry, particularly in 
the fields of thermochemistry, electrochemistry, 
and thermodynamics. 

Richardson (rich’érd-stin), HENRY HOBSON, 
American architect, born in Priestley’s Point, La., 
Sept, 29, 1838; died at Boston, Mass., Apr. 27, 
1886. After being graduated from Harvard Univ. 
in 1859, he studied architecture in Paris until 
1865, when he returned to the U.S. and became a 
member of the firm of Gambrill & Richardson 
in New York City, in which partnership he stayed 
until 1878. Richardson may be said to have origi- 
nated a particular style of architecture, leaning 
heavily on the Romanesque, and possessing ele- 
ments of strength and refinement. He preferred 
to produce effect by mass rather than elaboration 
of decoration, Among the noteworthy structures 
planned by him are North Church, Springfield, 
Mass.; Brattle Street Church (now known as the 
First Baptist Church), Boston; Trinity Church 
A the same city; the Chamber of Commerce, 

incinnati; the Field Building, Chicago; and a 
number of halls at Harvard Univ. 

Seon, SIR OWEN WILLANS, physicist, 
nee erent: England, in 1879; died in 
ry. n 15, 1959. He studied at Cambridge 
tai and the Univ. of London. He was pro- 
aola physics at Princeton Univ. (1906-14) 
Bites ing's Coll., London (1914-24), where he 
Nobel pem (1924-44). He won the 1928 
à Mio (LS his work oi the effects of heat 
Rune d nown as the "Richardson effect"), 
radio m important for later developments in 
lect and television. He wrote “The Emission df 

E Hyd. nae Hot Bodies” (1916) and “Molec- 
Shera, and Its Spectrum’ (1933). 

thire, He MEO MUR, novelist, born in Derby- 
1961. ies , in 1689; died in London, July 4, 
Nr Meg the son of a carpenter. At 15 he 
iter Ec as an apprentice printer, and 
nece lished his own office. He was known 
did n youth as a fluent letter writer, but he 
» i gh to write professionally until about 

; when he became the discoverer of 
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a new literary form by accident. This occurred 
when a London firm wished to publish a series 
of model letters as a guide for letter writers, and 
he was selected as a suitable person to prepare 
such a work. He conceived the idea of making 
the letters tell a connected story and selected a 
country girl to represent the heroine, naming his 
production “Pamela, or Virtue Rewarded." This 
work was received with such favor that many 
editions were issued. 

Richardson's second novel, entitled “History 
of Clarissa Harlowe,” appeared'in 1749. This work 
is generally regarded as his masterpiece. A few 
years later he published "History of Sir Charles 
Grandison." In these three works Richardson 
treated in an interesting manner as many different 
orders in the social scale. "Pamela" dealt with the 
lower class; "Clarissa Harlowe," with the mid- 
dle class of society; while in "Sir Charles Grandi- 
son" he intended to represent an ideal hero, who 
would combine the graces and accomplishments 
of the man of fashion with the perfection of edu- 
cational and religious culture, In 1754, he became 
the printer of the journals of the House of Com- 
mons. 

Richardson, wiLLiam ADAMS, jurist and states- 
man, born in Tyngsborough, Mass., Nov. 2, 1821; 
died in Washington, D.C., Oct. 19, 1896. In 1846 
he was graduated from Harvard Univ., and ad- 
mitted to the bar in Boston. He soon became a 
prominent member of the bar, was named judge 
of probate for Middlesex County in 1856, and in 
1869 was appointed Assistant Secretary of the 
Treasury by President Grant. In 1873 he became 
Secretary of the Treasury, but resigned to become 
judge of the court of claims in 1874. President 
Arthur appointed him chief justice of the court 
of claims in 1885. He served as trustee of Harvard 
and lecturer on law in the Georgetown Univ., 
D.C. His publications include "History of the 
Court of Claims" and "National Banking Laws." 

Richelieu (résh’¢-l00), ARMAND JEAN DU 
PLESSIS, CARDINAL, DUKE OF, statesman, born in 
Paris, France, Sept. 5, 1585; died Dec. 4, 1642. 
He was descended from a noble family and 
studied for a military career at the Coll. of 
Navarre, but his elder brother, being bishop of 
Lugon, influenced him to study for the church. 
Accordingly he attained a degree at the Sorbonne 
and in 1607 succeeded his brother as bishop of 
Lucon, being consecrated to that position by 
Cardinal de Givry in the presence of Pope Paul V. 
Louis XIII of France appointed him secretary of 
war and foreign affairs in 1616, but the following 
year Louis quarreled with the queen mother and 
Richelieu was banished to Blois and later to 
Avignon. A reconciliation was effected soon after 
and the queen was restored to her position at 
court, Richelieu gaining marked influence. He 
was made cardinal in 1622 and became minister 
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of state in 1624, a position which he retained 
until his death. It was Richelieu's design to 
strengthen the French court and with that end 
in view he devised a plan whereby the nobles 
and feudal lords were limited in power, many 
of the leading opponents being sentenced to life 
imprisonment or brought to the scaffold. This 
fairly begun, he began to plan with the view of 
weakening the house of Hapsburg, both in Ger- 
many and Italy. 

He was instrumental in bringing Gustavus 
Adolphus into Germany as a champion of the 
Protestants in the Thirty Years' War, but only 
because he designed to humble the pride of 
Austria, Immediately after he undertook to sup- 
press the Huguenots, which he accomplished in 
part in 1628 by capturing La Rochelle. When 
their influence became limited, he turned against 
the queen mother, Marie de Medicis, for the rea- 
son that she had conspired to cause his fall, 
whereupon she was compelled to withdraw into 
exile at Cologne, Richelieu was signally success- 
ful in carrying out his vigorous policy, both at 
home and abroad. He made his administration 
quite impressive by establishing many internal 
improvements and promoting gigantic military 
maneuvers. As a statesman he attained to much 
eminence, giving the royal house freedom from 
the influence of the nobility. He patronized learn- 
ing and founded the French Acad. and the royal 
printing presses. In 1631 he was raised to the 
rank of duke. He is the author of several works 
on economics, civics, and diplomacy. 

Richet (ré-sha’), charles ROBERT, physiolo- 
gist, born Aug. 26, 1850, in Paris, France; died 
there Dec. 3, 1935. He was educated at the 
Lycée Bonaparte and at the medical school of 
the Univ. of Paris, from which he was graduated 
in 1876. In 1887, he became professor of physi- 
ology there, retaining that position until 1927. 
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For his bes-known work, the discovery of the 
phenomenon which he called anaphylaxis, he 
received the Nobel Prize for physiology and 
medicine in 1913. Richet first used the term 
anaphylaxis in 1893, to describe the toxic reac- 
tion in men and animals which may follow the 
second injection of a foreign protein into the 
blood stream, as in the injection of horse serum 
to prevent diphtheria. In 1894, he discovered an 
anesthetic which could be used in vivisection 
experiments to kill pain without destroying the 
reflexes of the animal. In 1905, Richet served for 
a year as president of the London Society for 
Psychical Research, a subject in which he had 
taken an interest for many years. He also served 
at one time as president of the leading French 
peace society, the Society for Arbitration among 
Nations. He wrote numerous works on physiology 
and psychology, as well as two books on the 
subject of war and peace, a book of poems, and 
several works of fiction. He translated William 
Harvey's "Circulation of the Blood" into French. 


Richmond (rich’mina), a city in Contra Costa 
County, California, located on the east shore of 
San Francisco Bay, about 9 m. N.w. of Oakland, 
Calif. It is served by the Atchison, Topeka and 
Santa Fe and the Southern Pacific R.R.'s. Rich- 
mond has a deep-water port and is an industrial 
center, with shipyards, railroad repair shops, an 
automobile assembly plant, and an oil refinery. 
Among other industries are metal working, can- 
ning, and production of chemicals and fish oil 
and meal. It was settled in 1899 and incorpo- 
rated in 1905. Population, 1940, 23,642; in 1950, 
99,545. 

Richmond, county seat of Wayne County, 
Indiana, on the Whitewater River, 68 m. x. of 
Indianapolis. It is served by the Chesapeake and 
Ohio and the Pennsylvania R.R.’s. It is a center 
of a rich farming area which produces dairy 
products, grains, and vegetables. The industries 
of Richmond are varied, producing lawn mow- 
ers, caskets, machine tools, aircraft parts, bus 
bodies, phonograph records, and fireproof doors. 
It is also a center for producing greenhouse 
eguipment and hothouse flowers, particularly 
roses. Its principal buildings include the Wayne 
County Historical Museum, Richmond State 
Hospital, Earlham Coll., and McGuire Memorial 
Hall. The city, settled in 1806 by the Quakers, 
was incorporated as a village in 1818 and char- 
tered as a city in 1841. Population, 1940, 35,1475 
in 1950, 39,539. 3 

Richmond, a borough of New York City. See 
New York City; Staten Island. p 

Richmond, capital of Virginia, situated on 
the James River. The city's corporate area 
covers 39.9 sq. m., but many of im suburbs 
lie beyond the city limits in Henrico an 
Chesterfield counties As an inland port 
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Richmond has facilities for ocean-going vessels 
and is also served by the Chesapeake and Ohio, 
the Atlantic Coast Line, the Richmond, Fred- 
ericksburg and Potomac, and other railroads. 
Byrd Airport is 9 m. E. of the city. 

Description: Richmond, a storied city which 
has played a dramatic role in the history of the 
U.S, abounds in interesting old buildings and 
monuments. In Capitol Sq., one of the city's 
more than 60 parks and playgrounds, is the 
State Capitol, designed in 1785 by Thomas Jef- 
ferson after the Maison Carrée in Nimes, France 
(wings were added in 1905). The State Capitol 
houses the oldest lawmaking body in the U.S., 
dating from July 30, 1619, when its first session 
was held in Jamestown, Va. The famous statue 
of George Washington by Jean Houdon (4.7.) 
graces the capitol. Among the many other his- 
toric landmarks are the John Marshall House, 
built in 1790 by the fourth chief justice of the 
U.S.; the Valentine Museum of the life and his- 
tory of Richmond; Lee House, the home of Gen. 
Robert E. Lee's family during the last years of 


VIRGINIA STATE CAPITOL 
Hf E Ce e s s 
the Civil War; the Confederate Museum, the 
home (1862-65) of Confederate President Jeffer- 
m Davis; and Battle Abbey. On Monument 
ATE looking west, are the noteworthy statues 
iB KE. B. Stuart, Robert E. Lee, Jefferson Davis, 
Recall” Jackson, and Matthew Fontaine 
UE Other landmarks are the Hollywood 
ay where Presidents James Monroe and 
ET oe and Confederate President Davis are 
Wn ; and Tredegar Iron Works, of Civil War 
ma pue of the old buildings are still stand- 
ti ow Gamble's Hill Park). The Poe Shrine, 
- with relics associated with Edgar Allan 
TOA occupies the “Old Stone House,” the 
ee, e in the city, which is believed to have 
FAA uil m 1737. (An old stone in front of the 
BAS the initials I R, assumed to stand for 
Jed Ee James II of England, created the 
1686.) that the Old Stone House was built in 


Richmond, often called the “City of Churches,” 
KWA churches in the metropolitan area, among 
Patri nt John’s Episcopal Church (1741), where 

ck Henry (q.v.) made his famous "Give 
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St. John's Church, scene of Patrick Henry's “Liberty 
or Death" speech 


me liberty or give me death" speech (1775); 
Monumental Episcopal Church, built in 1812 on 
the site of a theater fire (1811) in which 72 
persons perished; and St. Paul's Episcopal Church, 
where Gen. Robert E. Lee and Confederate Presi- 
dent Davis worshiped. 

Commerce: Richmond is a financial center 
and headquarters of the Fifth Federal Reserve 
District. Tobacco has been the city's leading in- 
dustry since its earliest days; other industries in- 
clude printing and publishing, and the produc- 
tion of chemicals, foods, iron and steel, paper, 
apparel, and lumber and wood products. The 
Richmond standard metropolitan area, which in- 
cludes the city of Richmond and Chesterfield 
and Henrico counties, had a value added by 
manufacture of $343,916,000 in 1954; the figure 
for the city alone was $285,599,000. Tourism 
yields more than $9,000,000 annually. 

Epucation AND CuLTUmAL Facruities: The 
city’s public-school system enrolls more than 
45,000 students annually; the parochial schools 
enroll ca. 6,000. Among the institutions of higher 
learning are the Medical Coll. of Virginia, Rich- 
mond Professional Inst, Union Theological 
Sem., Univ. of Richmond, and Virginia Union 
Univ. Cultural facilities include city and state 
libraries, the Virginia Museum of Fine Arts, and 
the Mosque (an auditorium with a seating ca- 
pacity of 5,000), where the Richmond Symphony 
Orchestra, other concerts, plays, and various 
kinds of entertainment are presented. 

Government: Richmond has had a council- 
manager form of government since 1948. The 
nine council members are elected for two-year 
terms, and the city manager is appointed by the 
council for an indefinite period. 

History: In 1607, soon after arriving at James- 
town, Va, Capt. John Smith (g.v.) and his 
party sailed up to the Falls of the James River 
and planted a cross on an island below 
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what is now Gamble's Hill Park (end of South 
3rd St.). In 1609 a settlement called Ft. West was 
started below what is now Libby Hill Park (29th 
and East Franklin Sts.), but floods and attacks 
by Indians prevented a permanent settlement un- 
til Ft, Charles was erected (1644) at the Falls of 
the James River. Colonel William Byrd founded 
the town in 1737, naming it Richmond after 
Richmond-on-the-Thames in England. It was in- 
corporated as a town in 1742 and as a city in 
1782. Richmond became the capital of Virginia 
in 1779 and in 1862-65 was also the capital of 
the Confederate States. Many Civil War battles 
were fought in efforts to capture the capital. 
After the burning and surrender of the city on 
April 3, 1865, Richmond was occupied by Fed- 
eral forces until 1870. 

PopurarioN: The corporate population of Rich- 
mond was 27,570 in 1850. The city's decades of 
greatest growth were between 1900 and 1910— 
an increase from 85,050 to 127,628; and between 
1910 and 1920—an increase from 127,628 to 171,- 
667. In 1950 the population was 230,310; in 1960, 
219,958. 

Richmond, citxtrs Lennox, fourth Duke of 
Richmond and Lennox, born in England, in 1764; 
died near Richmond, Canada, Aug. 20, 1819. He 
entered the army in his youth and rose through 
the grades until he became a general in 1814. 
From 1790 to 1806, he served in Parliament as 
representative for Sussex, succeeding to the duke- 
dom on the death of his uncle in the latter year. 
The following year he was made a privy coun- 
cillor and named Lord Lieutenant of Ireland, 
where he remained until 1813. After the Na- 
poleonic wars, in which he served, he was ap- 
pointed Governor-General of British North Amer- 
ei (1818). He died of the bite of a hydrophobic 


Richmond, sm wiuLiam sLaxe, painter, born 
Nov. 29, 1842, in London, England; died Feb. 
11, 1921, in. Hammersmith, England. An early 
admirer of Ruskin and the pre-Raphaclites, he 
studied at the Royal Acad. From 186569 he 
worked in Italy, He succeeded Ruskin as Slade 
Professor of Fine Arts at Oxford in 1878, remain- 
ing there until 1883. He became an associate of 
the Royal Acad. in 1888 and an Academician in 
1895. Richmond was chiefly a painter of children, 
of subjects from mythology, and of portraits. He 
is noted for his portraits of some of the leading 
men of the day, including Darwin, Browning, 
Gladstone, and Bismarck, and for the mosaic 
decorations which he designed and executed in 
St. Paul's Cathedral, London. 

i Richter (rik't£r), nans, German musician, born 
in Raab, Hungary, Apr. 4, 1843; died Dec. 6, 1916. 
His father held an important position in the 
cathedral of Raab when Hans was born. He 
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entered the Conservatorium in Vienna in 1859, 
where he played the horn in the orchestra of 
the Kärnthnerthor Opera. He was made con- 
ductor of the National Theater in Munich in 
1868, of the National Theater at Pesth in 1871, 
and of the Court Opera Theater in Vienna in 
1875, which position he held until 1898. In the 
last-mentioned year he became conductor of the 
Manchester Philharmonic Society. Richter played 
in many of the leading cities of Europe and 
may be considered one of the most eminent 
orchestra conductors of the early part of the 
20th century. He was an authority on Wagner 
and Beethoven. 

Richter, JEAN pau FRiepRIcH, usually 
called Jean Paul, author, born in Wunsiedel, 
near Bayreuth, Germany, Mar. 21, 1763; died 
Nov. 14, 1825. His father was a schoolteacher 
and organist, and died while the son was at- 
tending the gymnasium at Hof. He entered the 
Univ. of Leipzig in 1781 to study theology, but 
became deeply interested in literature and sci- 
ence. Poverty caused him to leave the uni- 
versity in 1784, and he returned to live with 
his widowed mother at Hof. He became tutor 
to the children of several wealthy families. In the 
meantime he wrote his first composition, “The 
Praise of Folly.” His writings were not favorably 
received until 1793, when he published “The 
Invisible Lodge.” 

In 1801 Richter married Caroline Meyer, 
and the two spent some years in travel, visit 
ing Goethe, Schiller, and Wieland. In his work, 
Richter displayed an acumen, a rare sense of hu- 
mor, and a vivid imagination, Among his writ- 
ings not named above are “Hesperus,” “Marriage 
of Sieben Kiis, the Advocate of the Poor, 
“Titan,” “Wild Oats" ("Flegeljahre"), and “Life 
of Quintus Fixlein.” 
Se OMM C NL 
JEAN PAUL RICHTER 


Courtesy Eastern Air Line 
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Rickenbacker (rik’en-bak-ér) (name changed 
from German REICHENBACHER), EDWARD VERNON 
("toig"), aviator, born in Columbus, Ohio, Oct. 
8, 1890. He won renown as an automobile racing 
driver and went to France in 1917, in World 
War I, where, at his own request, he was trans- 
ferred to the Air Service. In this service he be- 
came the most successful American aviator in 
action, personally bringing down 26 enemy air- 
craft. He retired with the rank of captain and 
tarned many honors, including the Congressional 
Medal of Honor. He organized the Rickenbacker 
Motor Co. and later became successful in the 
aviation industry; he was appointed (1942) presi- 
dent and general manager of Eastern Airlines 
hr chairman of the board). During World 
ya JI he undertook special missions for the 

S. government; in the course of one trip his 
Plane crashed in the Pacific, and he and his com- 
“he rescued after three weeks adrift on 
Theor v story of this experience, "Seven Came 
ia 4 (90, was as widely read as his ac- 
Si is adventures in World War 1, called 

Ki ting the Flying Circus” (1919). 
niks (rik'ets), a common nutritional dis- 

ance of early childhood. It is characterized 
d ete of muscles, softening and deformity 
ya bones (particularly of rib cage and bones 
cone poor dental development, delay in 
“a ae va , in extreme cases, dwarfism. Rickets 
ieee Er metabolic disturbance resulting from 
miler is. ie Vitamins) deficiency and re- 
and pho, E: erence with absorption of calcium 
Wir phorus and failure to deposit these sub- 
ces in the developing bones. Exposure of the 
Y to natural sunlight or to ultraviolet light 
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and administration of Vitamin D in any of its 
forms will prevent rickets. 

Riddle (r/d'/), a saying with an obscure 
meaning, intended to be guessed. Riddles may 
be in the form either of statements or questions. 
In folk stories or myths, riddles were often used 
to discover the "true" prince or princess or the 
true hero. A simple riddle is illustrated in the 
following question and answer: Why is an 
orange like a church steeple? Because they both 
give forth a peel (peal). The play on words is 
a common element in riddles. 

Rideau (ré-dó'), a river of Ontario, which 
rises in Lake Rideau and, after flowing ca. 45 m. 
toward the northeast, flows into the Ottawa River 
at Ottawa. It is a link in the Rideau Canal, which 
was completed in 1832. This waterway extends 
from the city of Ottawa to Kingston. The canal 
has 47 locks, is 123.5 m. long, and has a minimum 
depth of 5.5 ft. Originally built for strategic pur- 
poses, it is now the center of a resort and recrea- 
tion area. 

Ridgway (ri/wà), MATTHEW BUNKER, gen- 
eral, born at Ft. Monroe, Va., March 3, 1895. The 
son of an army officer, he was graduated from 
West Point in 1917 and served in World War I. 
He later taught at West Point and served in vari- 
ous commands and on the general staff. In April 
1943, as commander of the Band Airborne Divi- 
sion in North Africa, he planned and directed the 
first large-scale U.S. airborne attack, that on 
Sicily. In August 1944 he was sent to the West 
European front. In 1945 he was shifted to the 
Pacific area. In 1950 he became the commander 
of the U.S. Eighth Army in Korea (q.v.). Ridg- 
way succeeded Gen. Douglas MacArthur (gw.) 
in the Far East and Korea in 1951, was appointed 
supreme commander of NATO (1952), and be- 
came chief of staff of the U.S. Army (1953). 
He retired in 1955 and published his memoirs, 
"Soldier" (1956). 

Ridgway (rij wā), ROBERT, ornithologist, born 
in Mt. Carmel, Ill., July 2, 1850; died in Olney, 
Ill, March 25, 1929. He attended school in Mli- 
nois, He was later appointed zoologist on the 
U.S. geological exploration of the goth parallel 
in 1867-69, under Clarence King. In 1877 he 
published a report based on information gathered 
on the expedition. In 1880 he became curator of 
birds in the U.S, National Museum at Washing- 
ton. He helped found the American Ornitholo- 
gists’ Union, of which he was president for 
many years. His most important work is “Birds 
of North and Middle America” (1901-19), in 
cight volumes. Other publications are “A History 
of North American Birds” (1874), “Water Birds 
of North America” ( 1884), and “Nomenclature 
of Colors for Naturalists” (1886). 

Riding (rid’ing), the art of taming domestic 
animals, especially horses, to fit them to be ridden 
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for pleasure and for traveling. Horsemanship 
was first developed upon a high plane in the 
Orient and Persia, where the horse has been 
highly favored from remote antiquity. Arabian 
steeds have long been noted for their agility and 
endurance, The long stretches of pastoral lands 
made the horse specially valuable in traveling 
rapidly for long distances, while the camel served 
more particularly for extended travel in the desert. 
Horsemanship was a highly developed art among 
the Greeks, who employed the horse in festivals 
and for riding, and it was afterward introduced 
into Rome and the countries of Western Europe. 
Riding continued to be a favorite mode of travel- 
ing until modern times, when it was replaced 
largely by the use of mechanical devices. It is 
still a wholesome athletic pastime, in which the 
principal muscles of the body are called into ac- 
tive play. Usually limited to short pleasure trips 
in North America, riding remains an important 
factor in the sports and athletic exercises of 
Europe, 

Horses have three natural paces, known as 
walking, trotting, and galloping; these may be 
accelerated and improved by training. The horse’s 
head should be reined backward to a graceful 
position, the step should be shortened, and the 
animal should be trained to move with spirit. The 
rider should assume an upright position and be 
equipped with spurs and a short riding whip. 
The saddle should be well fitted to the horse and 
the stirrups should be adjusted to the needs of 
the rider, Considerable practice is needed to ac- 
custom the body to the natural position of riding, 
but it can be readily acquired through practice 
of the art daily or several times per week. See 
Horse; Race, 

Ridley (/id'/), wicHoras, a leader of the 
Reformation, born at Unthank, Northumber- 
land, England, about 1500; suffered martyrdom 
Oct. 16, 1555. After attending the grammar 
school of Newcastle-upon-Tyne he entered Cam- 
bridge Univ, where he was ordained priest 
in 1524. The spirit of the Reformation had 
already spread to various parts of England, but 
Ridley was more forcibly imbued with the new 
doctrines by spending three years in France, 
after which he returned to England and ardu- 
ously taught the reformed faith. In 1530 he 
became undertreasurer of Cambridge Univ., and 
shortly after signed the decree of that institution 
against papal jurisdiction in England. He was 
appointed king's chaplain in 1540, elected master. 
of Pembroke Coll, Cambridge, the same year, 
and in 1545 became a canon of Westminster. 
In 1552, he visited Princess Mary at Hunsdon, 
but, failing to persuade her to leave the Cath- 
olic faith, he concurred in the proposals to ex- 
clude her from the throne, giving his support 
to Lady Jane Grey instead. Soon after the death 


of Edward VI, he delivered a sermon at St. 
Paul's Cross in opposition to Mary, declaring 
her illegitimate and predicting that her asceh- 
sion would.be detrimental to England. He was 
arrested shortly after in accordance with the 
proclamation issued by Mary and committed to 
the Tower. Cardinal Pole named a commission 
to try Ridley for heresy; he was found guilty 
and sentenced to death in 1554. Efforts were 
made to cause him to recant, but he remained 
steadfast and, with Latimer, was burned at the 
stake in Oxford. 

Ridpath (rid'path), youn crARK, educator 
and author, born in Putnam County, Ind., April 
26, 1840; died in New York City, Sept 30, 1900. 
He was graduated with honors from De Pauw 
Univ., became professor in Baker Univ., Kansas, 
in 1867, and in 1869 took the chair of English 
literature in De Pauw Univ. Later he became 
professor of history and political philosophy, and 
in 1879 was made vice president of the institution. 
He succeeded in raising the university endow- 
ment to $2,000,000 and in 1885 resigned to devote 
his time to literature. His first book was “Aca- 
demic History of the United States" (1875). He 
contributed to magazines, and was for a time 
editor of the Arena, of Boston. He edited "The 
Ridpath Library of Universal Literature," and 
also published "Life of James A. Garfield" and 
"History of the United States." 

Riel (réZ'), Louis, Canadian revolutionary, 
born at St. Boniface, Manitoba, Oct. 23, 1844; 
died Nov. 16, 1885. He was descended from 
French and Indian parentage, was educated for 
the priesthood in the Roman Catholic Seminary 
at Quebec, but did not take orders in the church. 
In 1869 he became the leader of the Red River 
Rebellion, which broke out after the Northwest 
Territory was purchased by the Canadian gov- 
ernment from the Hudson's Bay Co. The set- 
tlers at that time numbered about 12,000 and 
they considered themselves ignored in the reor- 
ganization of civil affairs. The malcontents or- 
ganized a provincial government and took pos- 
session of Ft. Gary, now Winnipeg, but Col. 
Wolseley was sent to the seat of trouble with a 
force of 1,440 men in 1870. Riel fled to the 
U.S., but returned to his native country ‘soon 
after, where he was elected to the Dominion 
Parliament in 1873 and again in 1874 for the 
district of Provencher. He attempted to take 
his seat, but was expelled. In 1878 he formed 
a conspiracy with the Fenians to conquer the 
Northwest, and in 1884 became president of 2 
provisional government that had been estab- 
lished at St. Laurent, near the Saskatchewan 
River, Gen. Middleton was sent to capture the 
headquarters at Batoche. Riel was soon captured 
and convicted of high treason at a trial in Regina, 
where he was condemned to death and hanged. 


RIEMANN 


Riemann (ré’mdn), GEORG FRIEDRICH BERN- 
HARD, mathematician, born in Breselenz near 
Dannenberg, Hanover, Sept. 17, 1826; died in 
Selasca, Lago Maggiore, July 20, 1866. He stud- 
ied at the universities of Gottingen and Berlin, 
and was appointed professor of mathematics at 
Göttingen (1857). Noteworthy for developing 
the theory of functions, he was also devoted to 
mathematical physics and problems of geometry 
(so-called Riemann geometry). He was author 
of a work called “On the Hypotheses Which 
Form the Foundation of Geometry” (1867). 

Rienzi (ré-én’zé), cora pt, statesman, born in 
Rome, Italy, in 1313; died Oct. 8, 1354. He was 
decended from humble parents, but was en- 
dowed by nature with remarkable power of ora- 
tory, and secured the advantages of a liberal 
education, including instruction in rhetoric, his- 
tory, philosophy, and poetry. His ambition to 
free Rome from its thraldom to the nobles was 
first excited when his younger brother was assassi- 
nated by a Roman nobleman, and he was even 
more aroused because punishment of the of- 
fender was impossible. In 1343 he joined Pe- 
trarch and visited the court of Pope Clement 
VI, at Avignon, where he described the tyranny 
of the nobles in a remarkable oration. It was 
through the effort of Petrarch that Rienzi was 
given a favorable hearing, and subsequently he 
received an appointment as notary to the cham- 
ber of Rome. For three years he advocated re- 
form without avail, but in 1347 he took ad- 
vantage of the governor's absence from the capi- 
tal and successfully planned a revolution. 

Rienzi, as a means to form a concerted move- 
ment, held an assembly of his friends on Mt. 
Aventine, where he proposed a plan of govern- 
ment that he called the Good Estate, and in- 
duced them to subscribe an oath in support of 
it. With 100 horsemen afd the support of the 
Pope's legate he made his way to the capitol, 
where the title of tribune was conferred upon 
him by the people. The common people having 
attained an easy triumph, he banished a num- 
ber of nobles from Rome, and amid great re- 
joicings the proclamation went forth that the 
Eternal City would again revive its former glory 
and power. At first successful, he was confirmed 
in authority by the Pope, but the powerful nobles 
Still opposed him bitterly, while the necessary 
taxes for the support of the government excited 
Opposition among the common classes. 

In 1348 Rienzi was compelled to withdraw 
from Rome after a reign of seven months. He 
fled to Naples and afterward spent several years 
with the Franciscans in the Apennines. He ven- 
Sg a second time to attempt the deliverance 
E Rome by applying, in 1350, to Charles IV, 

mperor of Germany, for assistance, but that 
Sovereign was unfavorably impressed with his 
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schemes of revolution and delivered him to Pope 
Clement as a prisoner, who held him captive 
for three years. Innocent VI not only released 
him but decided to assist Rienzi in crushing 
the Roman nobles, hoping thereby to rid him- 
self of a demagogue named Boroncelli. Rienzi 
immediately raised a large body of soldiers and 
made a triumphal entry into Rome, where much 
rejoicing was occasioned by his return. However, 
the barons opposed him by fortifying themselves 
in their castles, and he abandoned public con- 
cern for good living. His administration was 
attended by many disturbances and after a rule 
of two months he was attacked at the capitol 
by a crowd of people and was put to death 
under great indignities. Richard Wagner made 
him the hero of his opera of the same name, 

Rietschel (réch’e/), xxwxsr, sculptor, born at 
Pulsnitz, Germany, Dec. 15, 1804; died Feb. 
21, 1861. He studied art at the Dresden Acad., 
where he was awarded several prizes for his 
drawings, and afterward was a pupil of Rauch 
in Berlin. He was made professor at the Dres- 
den Acad. in 1832, which position he held until 
his death. He is the founder of the Dresden 
School of Plastic Art. He executed monuments 
of many prominent men, including the monu- 
ment of Luther at Worms and the Goethe- 
Schiller monument in Weimar. 

Rifle (r7’/'!), the name applied to a shoulder 
arm having some form of spiraling grooves in 
the bore to impart rotation to the projectile, It 
is also a common practice in the military service 
to refer to long-range artillery pieces as rifles. 

The development of the modern rifle has 
been a gradual evolutionary process starting 
somewhere near the year 1300. Roger Bacon's 
knowledge of black powder, in the middle of 
the 13th century, brought about the conception 
of the first gun for making use of this powder 
as a propellant. The first guns were merely crude 


Diagram courtesy Natl. Rifle Assn. of America 
EARLY MATCHLOCK 
A lighted wick ignited at 4 is carried in the clamp 
end C of the serpentine trigger B. Pulling the trigger 
lowers the flame into powder pan D and the main 
charge is ignited through small hole E 


TYPICAL WHEELLOCK 


The ignition is furnished by the rotation of serrated 
wheel A which rotates in ‘the direction indicated and 
strikes sparks from a piece of flint B which is held 
firmly against the wheel by the clamp C and the 
spring E. When the lock is cocked, the cam G presses 
against the arm F and holds the cover D away from 
the pan containing the powder. Pulling the trigger 
releases the catch J which holds the wheel in the 
locked position and the spring K rotates the wheel 
when it returns to its normal position indicated in 
dotted lines 


TYPICAL FLINTLOCK 
When the trigger is pulled, the hammer B springs 
forward striking flint A against the anvil C. The 
anvil flies forward and the sparks drop down into 
powder pan D 
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cannons; the shoulder weapon was gradually 
evolved during the 14th and 15th centuries. 

During the first two centuries of the shoul- 
der weapon's development, it was not success- 
ful in replacing the bow, lance, and pike, as a 
primary weapon of war, because of its inaccu- 
racy, short range, and inconvenience of load- 
ing. As a soldier was instructed during those 
years, it took as many as 30 separate motions to 
load a shoulder arm preparatory to firing. The 
shoulder arm was not recognized as a superior 
"war weapon" until about the middle of the 
16th century, when armored knights found their 
armor no longer offering the protection in battle 
that it had in the past. 

It is believed that the effects of rifling were 
first discovered about 1500. It was found at 
that time that spiraling grooves in the barrel of 
a rifle would improve the accuracy of the gun. 
The reasons for this phenomenon were not ob- 
served until the middle of the 18th century, 
when it was concluded that the accuracy was 
improved because the projectile was rotating 
in flight. Early lack of knowledge of this is in- 
dicated by the fact that some of the barrels had 
straight grooves, which of course did not rotate 
the projectile. Even though rifling was invented 
as far back as 1500, muskets having smooth bores 
were in use as late as the 19th century. 

The first rifles were fired by a system referred 
to as a matchlock. In its earliest form, the match- 
lock consisted of an S-shaped metal piece, secured 
in an erect position, to one point on the stock. 
The top end was split to receive a slow match 
which usually consisted of a piece of smoldering 
tinder. The lower part of the S projected below 
the stock so that the shooter, by pulling back 
on it, could lower the lighted match into the pow- 
der train leading to the chamber. About the 
same time that rifling was discovered, the wheel- 
lock was invented in Germany. The wheellock 
consisted of a serrated wheel revolved by a spring. 
The lock was wound like a clock, and when re- 
leased by the trigger, the wheel revolved rap- 
idly, striking sparks from a piece of flint. The 
sparks fell into a priming pan and ignited the 
priming powder which flashed through the touch- 
hole. 

It is generally conceded that the flintlock was 
invented early in the r7th century. The opera- 
tion of the flintlock (q.v.) is well known, and 
the peak of its perfection was found in the fa- 
mous "Kentucky rifle." There is no definite date 
at which any one of the various improvements 
replaced the older systems completely, as they 
were all used concurrently during overlapping 
periods. Although Forsythe adapted fulminate 
of mercury to firearms ignition in the early 19th 
century, its use in metallic cartridges did not 
occur until about 1850. The flintlock, on both 
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smooth-bore and rifled shoulder arms, was used 
as late as the American Civil War. 

The first rifle Projectiles used were round balls. 
Capt. Minié of the French army is credited with 
using one of the first perfected types of elon- 
gated projectiles. His projectiles had a hollow 
base which was expanded to the bore diameter 
of the rifle by the gas pressure generated by the 
burning powder. 

Most of the early rifles were loaded from the 
muzzle. Powder was first poured into the muzzle 
and then the bullet was rammed home on top 
of it, Some sporting rifles made use of breech- 
loading systems previously, but breech-loading 
rifles did not come into general use until about 
1850. These rifles were designed for ammunition 
which was assembled with powder and bullets 
in a metal or paper case. 

The development of sporting rifles closely par- 
allels the development of the military rifle, al- 
though the sporting designs were much more 
elabrate than the military models. Target shoot- 
ing became popular during the roth century. 
Organizations such as the National Rifle Assn. 
of England, which had its first meeting in 1860, 
and the National Rifle Assn. of America, which 
came into being in 1871, have done much to 
promote the sport of target shooting. The Na- 
tional Rifle Assn. sponsored the first national 
rifle matches held in the U.S. in the year 1873 
at Creedmoor, N.Y. Both the U.S. and English 
organizations are very active today. 

By the end of the Civil War the breech-loading 
weapon had been accepted for general use. The 
first breech-loading rifle developed by the U.S. 
for military use in 1866 was .50 caliber. In 1873 
a change was made to .45 caliber. During the 
next few years the trend was toward smaller- 
caliber rifles in most countries. In the U.S. the 
:30 caliber came into being in the form of the 
Model 1892. This rifle was basically the Nor- 
wegian Krag-Jorgensen type, which was modi- 
fied by U.S. Army ordnance officers in making 
improvements. Many changes were made in this 
rifle between 1892-99. The Krag rifle was one 
of the weapons issued to U.S. forces during the 
Spanish-American War. The final rifle of this 
type was the Model 1898 Krag which was later 
used as a training rifle during World War I and 
was the standard arm issued to National Guard 
units for several years. It uses a rimmed cartridge 
known as the 30/40 Krag. 

In 1888 England adopted the .303 rifle and 
the Germans produced the 8-mm. Mauser rifle. 
The Mauser factory in Oberndorf produced rifles 
of various calibers for other countries, including 
the 7-mm. rifle for Spain and the 7.65-mm. rifles 
for some of the South American countries. The 
Mauser rifle of that time was the boltaction type 
as we know it today. In 1903 the U.S. adopted 
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a rifle with a bolt action of the Mauser type. 
This rifle, known as the Migo3 Springfield, 
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When the trigger is pulled, the hammer 4 springs 
forward and strikes the anvil B with sufficient force 
to set off a percussion cap containing the primer charge 
Aa 
together with the Mig17 Enfield rifle which 
was chambered for the U.S. .30 caliber cartridge, 
was used by this cotintry during World War I. 
The cartridge for these rifles is commonly re- 
ferred to as the .30-'06. The cartridge is rimless 
and is not interchangeable with the 30/40 Krag. 
The M1903 has been modified since its first adop- 
tion. These modifications are identified by 
M1903Ar1, M1903A3, and M1903A4. Enfield and 
Springfield rifles were used by all branches of 
the military services during World War II. They 
were standard issue in the Navy and Coast Guard. 
The Army and Marine Corps used them to a 
great extent because of a shortage of Mr auto- 
matic rifles during the first part of the war. 
The Mi9o3A4, which is basically the same as 
the Mrg03 with a scope sight attached, was 
standard issue in all U.S. military services as 
a sniper's rifle during World War II. 

In 1936 these rifles were superseded by the 
U.S. rifle, caliber .30, Mr, commonly known as 
the Garand rifle. This rifle is a semi-automatic, 
gas operated, clip-fed, shoulder weapon and is 
now standard equipment for the U.S. Army, 
U.S. Navy, and U.S. Marine Corps. The U.S. 
Navy did not standardize on the Garand rifle 
until shortly after World War II, although the 
U.S. Marines used the Garand during this war. 
The Mrg03 Springfield has gained fame as a 
military weapon and is one of the most accurate 
rifles yet produced. It has also gained fame as 
a target rifle on the ranges at Camp Perry, O., 
where the national rifle matches have been held 
since 1907. 

Small-bore target shooting, with a .22 caliber 
target rifle, has become a recognized sport in 
many countries, The ammunition used is the .22 
caliber long rifle rim-fire cartridge. Several rifles, 
incorporating bolt actions or single-shot falling- 
block actions, of target-rifle quality, are produced 
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in the U.S. by commercial plants. In 1922 a .22 
caliber rifle was produced at Springfield armory 
for use in training, simulating the training with 
the M1go3 .30 caliber rifle. The latest model of 
this rifle is the U.S. rifle, caliber .22, M2, which 
is capable of accuracy comparable with the best 
commercial models. The national small-bore rifle 
matches were held at Camp Perry, O., each year 
from 1920 to 1941; they were resumed in 1946, 
but have since been held in different localities. 
In addition to many individual and club team 
matches, every year teams of 20 shooters each 
from the U.S, Australia, Canada, India, and 
South Africa compete for a trophy presented by 
Sir Thomas R. Dewar of London in 1909, The 
U.S. team fires its score at the national rifle 
matches. 

A great variety of modern sporting rifles are 
manufactured in the U.S. These range in caliber 
from the .22 rim-fire to the .375 H & H Mag- 
num, For small-game shooting, the trend is 
toward rifles of small caliber and high velocity. 
One example of this type is the .22 caliber Swift 
which has a muzzle velocity of about 4,150 ft. 
per second with a 48-grain bullet. After several 
years, rifles chambered for the government .30 
caliber cartridge, commonly referred to as the 
-30-'06, are still popular for medium and large 
game, The military full-metal case spitzer bullets 
are not used on game. Sporting loads incorporat- 
ing hollow point, soft point, or some special 
form of expanding bullet are produced by the 
commercial loading companies for hunting pur- 


Several individual gunsmiths in this country 
have developed what are termed “wildcat” car- 
tridges and are chambering rifles adapted to their 
use, The cartridges are usually made up from 
commercial cartridge cases which have been al- 
tered by special loading tools manufactured for 
this purpose. 

Riga (ré’ga), a seaport of Europe, capital of 
the republic of Latvia, on the Duna (Dvina) 
River, 6 m. from the Gulf of Riga. It is connected 
with other trade centers by railroads, and is 
the seat of an ancient cathedral. It has numerous 
monuments and parks, and is the seat of the 
Latvian Univ, which has a large faculty and 
about 7,000 students. The noteworthy buildings 
include the commercial exchange, the Church 
of St. Peter, the former castle of the old Knights 
of the Sword, the public library, the seminary 
for priests, and the central railroad stations. 
Among the manufactures are cotton and woolen 
goods, leather, soap, starch, machinery, oilcloth, 
and tobacco products. It has a large trade in 
lumber, cereals, and livestock. Riga was founded 
in 1201 by Albert, bishop of Livonia, and was 
long an important member of the Hanseatic 
League. It was annexed to Poland in 1561, but 
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became a Swedish possession in 1621 under Gus- 
tavus Adolphus. In 1710 it became a part of Rus- 
sia. The Germans bombarded it successfully and 
finally captured it in 1917, withdrawing in 1919. 
In World War II, it was again a battlefield. Pop- 
ulation, ca. 400,000. 

Riga, cutr or, an inlet from the Baltic Sea, 
in the western part of Russia. It is about 105 m. 
long and 60 m. wide. At its entrance is the island 
of Oesel. It receives the water of the Dvina 
River. 

Rigaud (ré-go’), nyacinrue, painter, born in 
1659 at Perpignan, France; died at Paris in 1743. 
When 21, he went to Paris where he studied at 
the Academy and was especially interested in the 
style of Van Dyck's portrait paintings. In 1700 
he became a member of the Academy. Although 
he also did some historical paintings, Rigaud's art 
speaks best in his portraits, showing in their 
warm: colors and brilliant composition the pomp 
and splendor of the court of Louis XIV, whose 
portrait, together with that of Bossuet, must be 
called Rigaud's master works. 

Riggs (rigz), Kate poucLAs wioGIN, author, 
born in Philadelphia, Pa., Sept. 28, 1856; died 
in Harrow, England, Aug. 24, 1923. A student of 
kindergarten methods, she organized the first 
free kindergarten on the Pacific Coast, in 1878. 
In 1881 she married Samuel B. Wiggin and, in 
1883, produced the first of her children's books, 
"The Story of Patsy." After the death of her 
husband in 1889, she married (1895) George C 
Riggs, but continued to write under the name of 
Wiggin. "Rebecca of Sunnybrook Farm" (1903) 
was her greatest success, followed closely by 
"Mother Carey's Chickens" (1911). 

Right of Way (rit of wa), the privilege to 
pass over land belonging to another, either per- 
manently or for a brief time, according to the 
nature of the easement. A right of way is said 
to be private when it is enjoined by a certain per- 
son or class of persons, while one that is open 
for general use is termed a public right of way. 
A highway is a public right of way, while a 
road reserved for special use is a private right 
of way. Tracts of land occupied by electric and 
railway lines may be classed with private rights 
of way, since the ownership is vested in a par- 
ticular person or company, although they are 
used for conveying general goods and persons. 
A right of way may be established by an act 
of legislation, or by the owner dedicating à 
tract of land to the public, 

Rights of Man (rits of man), a manifesto 
issued (1789) during the French Revolution by 
the constituent assembly as a preamble to the 
Proposed Constitution. It stated the basic prin- 
ciples which inspired the Revolution and was 
drafted by the Marquis de Lafayette, who had 
been inspired and guided by the American Dec- 
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laration of Independence. The: final draft was 
passed by the assembly and accepted by the king 
on Oct. 5, 1789; it is much broader in its scope 
than its American model. 

Rigi (e or rioni, a mountain of Switz- 
erland, located between Lakes Zug and Lucerne, 
in the canton of Schwyz. It is 5,910 ft. high and 
is one of the most scenic and beautiful peaks 
of Switzerland. The summit is reached by two 
rack-and-pinion railways. 

Rigoletto (rig-6-lé’6), one of the most fa- 
mous operas by the great Italian composer Giu- 
seppe Verdi (q.v.), containing many popular arias. 
It was first performed in Venice, Italy, in 1851, 
coming four years later to the American stage. 
In the role of the Duke in this opera the great 
singer Enrico Caruso (q.v.) made his debut at 
the Metropolitan Opera House in New York 
(1903). 

Rigor (rig'£r), in medicine, a sudden chill, 
generally occurring in combination with a high 
fever. 

Riis (res), jacob august, journalist and au- 
thor, born at Ribe, Denmark, May 3, 1849; died 
May 26,1914. He studied in his native country, 
but came to America at the age of 20. After 
working in New York City as a carpenter and 
cabinetmaker, he became a police reporter for 
the New York Sun. While working in that ca- 
Pacity he took an active interest in promoting 
tenement house and school reform, and aided the 
Movement which resulted in establishing small 
parks in many parts of the city. His books include 

How the Other Half Lives,” “The Making of 
an American,” “The Battle with the Slums,” and 
Theodore Roosevelt, the Citizen.” 

Riley (rZ), james wxtrcoms, poet, born in 


Greenfield, Ind., Oct. 7, 1853; died July 22, 1916, 
His father was a successful business man of 
Greenfield and intended to have the son study 
for a profession, but he tired of his studies and 
became a sign painter, Later he joined a theatrical 
company, with which he traveled for some time, 
and in the meantime wrote comic songs and 
revised plays, He began contributing prose and 
verse to periodicals in 1875, and soon after joined 
the Indianapolis Journal as a regular writer, 
After several years he located in Greenfield, where 
he devoted his entire time to literary work, both 
as a poet and as a public reader. The writings of 
Riley are numerous, including many in the 
"hoosier" dialect, while others are sentimental, 
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tender, and prosaic. Few 19th century writers 
were able to touch the popular taste so success- 
fully, a fact evidenced by the large sale of his 
books and the great demand made upon him as 
a public reader. His works include “Afterwhiles,” 
“Old Swimmin’ Hole,” “Green Fields and Run- 
ning Brooks,” “Pipes o' Pan at Zekesbury,” 
“Poems at Home,” “Character Sketches and 
Poems,” “Rhymes of Childhood,” “Out to Old 
Aunt Mary's,” and “Neighborly Poems.” 

Rilke (ril/ke), raner Marta, poet, born Dec. 
4, 1875, in Prague, Bohemia; died Dec. 29, 1926, 
in Switzerland. Rilke’s youth was on the whole 
unstable and unhappy. He was first sent to a 
military school, in which he later said he suf- 
fered anguish, and then to a business school, 
where he was almost equally unhappy. Finally, 
after spending some time at the Univ. of Prague, 
he abandoned school altogether and traveled 
about Europe, visiting Italy, Russia, the Scan- 
dinavian countries and others. In 1905 he spent 
a year in France as secretary to the sculptor 
Auguste Rodin, leaving when the two found 
they were emotionally unsuited to each other. 
He had already published his first book of poems, 
"Leben und Lieder: Bilder und Tagebuch- 
blütter" in 1894. Now he entered on a particu- 
larly fruitful period. In 1906, he published “The 
Tale of the Love and Death of Cornet Chris- 
topher Rilke” and in the following two years two 
volumes of poems appeared. He then traveled 
around the African shore of the Mediterranean 
and then lived for a year in Duino castle near 
Trieste, where he wrote his “Life of the Virgin 
Mary” and began the volume of poems which 
later were published as the “Duino Elegies.” His 
“The Journal of My Other Self” (“Die Aufzeich- 
nungen des Malte Laurids Brigge") was writ- 
ten after and about his Mediterranean journey 
and published in 1910. He lived during the last 
four years of his life in Valais, Switzerland, 
where he completed these elegies and wrote the 
55 poems which compose "Sonnets to Orpheus." 
In addition to his own writings, Rilke trans- 
lated works by Paul Valéry, André Gide, Eliza- 
beth Barrett Browning, Petrarch, and Stéphane 
Mallarmé. 

Rilke was perhaps Germany's most important 
lyric poet at the turn of the century. His prose 
was also of the same high level. His delicacy 
of style, his mysticism, and his rich, imagina- 
tive imagery later had great influence on the 
younger British and American poets of the 
third and fourth decades of the 20th century. 
Almost all of his works have been translated into 
English; in addition, many of his letters were 
collected and published in 1945, the volume "3r 
Poems" appearing in 1946. 

Rimbaud (riz-b0’), JEAN ARTHUR, poet, born 
Oct. 20, 1854, in Charleville, France; died Nov. 


10, 1891, in Marseilles, France. He began to write 
poetry when he was only to and when he was 
17 wrote "Le Bateau Ivre," which he sent to 
the poet Paul Verlaine in Paris. Verlaine, not 
realizing that the author of the verses was so 
young, urged Rimbaud to come to Paris. The 
youthful poet spent the next two years partly 
in Paris, partly in traveling about with Verlaine. 
Their relations came to an abrupt ending in 
Brussels, when Verlaine attempted to kill 
Rimbaud and actually succeeded in wounding 
him, Rimbaud's “A Season in Hell" (1873), the 
only work he ever published himself, tells in 
allegory of his relations with the older poet. At 
this juncture, Rimbaud determined to give up 
writing. He traveled about Europe for a time, 
then went to the Netherlands Indies and finally 
settled in Abyssinia, where over a period of years 
he attained considerable commercial success. His 
European acquaintances believed him dead and 
in 1886 Verlaine published, as he believed posthu- 
mously, all of Rimbaud's poems in a volume en- 
titled "Les Illuminations." In 189r, Rimbaud was 
forced to return to France for an operation on 
a tumor of the knee, but he developed gangrene 
and died before reaching his destination. Al- 
though he wrote no poetry except in the years 
before he was 20, Rimbaud had enormous influ- 
ence on 2oth-century writers, including James 
Joyce and Gertrude Stein. 

Rimini (ré’mé-né), a city of Italy, on the 
Adriatic Sea, 70 m. s.e. of Bologna, with which 
it is connected by a railroad. It is located on a 
fertile plain, on the banks of the Marecchia River, 
and contains a large number of monuments and 
historic buildings, including a cathedral adorned 
with sarcophagi. Among the manufactures are 
wine, glass, sailcloth, clothing, and pottery. It 
has a considerable trade in agriculture products 
and merchandise. The city has several hospitals, 
a number of schools, and a public library of 30,000 
volumes. About 1o m. x.w. of the city is a monu- 
mental pillar to mark the spot where Caesar stood 
at the time he addressed his army shortly before 
he crossed the Rubicon. It was attacked succes- 
sively by barbarians, but for some time was im- 
portant as an independent republic, its inde- 
pendence ending when Charlemagne annexed it 
to the papal territory. The independence of Italy 
and the construction of its railroad gave it a new 
era of prosperity. Population, ca. 45,000. Ya 

Rimsky - Korsakov (rim'ske-kor'sa-kof), 
NIKOLAI ANDREYEVITCH, composer, born at Tich- 
vin, Russia, Mar. 18, 1844; died June 20, 1908. 
He studied music while training at the Imperial 
Naval Acad. and was encouraged in his musical 
pursuits by Balakirev (1811-89), noted Russian 
conductor, and composer and leader of the famed 
"Five," of which Rimsky-Korsakov later became 
a member. 
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In 1865, while still a midshipman in the Rus- 
sian navy, Rimsky-Korsakov composed his first 
symphony (in E minor). In 1867 he produced the 
symphonic poem “Sadko,” which he later turned 
into an opera, In 1871 he was appointed professor 
of composition and instrumentation at the St. 
Petersburg Conservatory, where his pupils in- 
cluded Glazunov and Stravinsky (gg.v.). He re- 
tired from the navy in 1873. From 1886 to 1890 
he conducted the Russian Symphony Concerts. 
His most important compositions are his operas, 
which include “The Maid of Pskov” (also called 

Ivan the Terrible,” 1873; revised, 1892), “The 
Snow Maiden" (1882), and “Le Coq d'Or" 
(completed in 1907, but not performed until after 
his death). Among his bestknown orchestral 
works are the “Antar” symphony (1868) and the 
symphonic suites “Capriccio Espagnol" (1887) 
and “Scheherazade” (1888). The last-named com- 
position was used by Diaghilev as ballet music. 
Rimsky-Korsakov also wrote a book on orchestra- 
hon and an autobiography, “My Musical Life.” 

: Perháps even more than for his own composi- 
tions, Rimsky-Korsakov was for some time noted 
for his teaching and for his rewriting and or- 
chestrating of such Russian works as Musorgski’s 

Boris Godunov” and Borodin’s “Prince Igor” 
(in which he was assisted by Glazunov). 

Rinderpest (sin’dér-pést) or CATTLE PLAGUE, 
one of the most dangerous of animal diseases, 

F affects ruminants, chiefly cattle, but sometimes 
YAA and goats. The infective agent is a filtrable 
; 2 Which may be conveyed by contaminated 
odder, litter, feed, etc, or by human or animal 
EE Symptoms, including a high tempera- 
ae iarrhea, and marked inflammation of the 
ake membranes, usually appear from three to 

€ days after exposure. Death occurs in a high 
IRE of affected animals, particularly in 
A ries where the infection is newly introdyced. 
he disease is highly infectious, and rigid quar- 
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antines are necessary to restrict the spread of the 
infection. In earlier years Russia and other coun- 
tries in Europe have experienced severe epizoötics 
of this disease, The disease has caused heavy losses 
in Asia, Africa, India, and several other tropical 
countries for many years. 

Along with quarantine, considerable success 
has been attained in reducing losses from the dis- 
eases through vaccination. As the result of re- 
search investigations during World War II, the 
virus of rinderpest was adapted to the chicken 
embryonated egg, and an effective vaccine was 
produced by American and Canadian scientists. 
More recently, by passing the virus through rab- 
bits and chicken embryos, alternately or in vary- 
ing series, a more effective vaccine has been de- 
veloped by American and Japanese scientists. 

Rinehart (rin'hürt), MARY Roberts, novelist 
and playwright, born in Pittsburgh, Pa., in 1876; 
died in New York, N.Y., on Sept. 22, 1958. She 
was a graduate nurse, beginning her literary 
career with stories and articles for magazines. A 
World War I correspondent, she became noted 
as a writer of popularly acclaimed detective nov- 
els. In addition, she wrote many light, humorous 
stories around a character name Letitia Carberry, 
or Tish; these were later collected into books. 
Her novels include “The Circular Staircase” 
(1908), “Tish” (1916), “A Light in the Window” 
(1948), “The Best of Tish” (1955), and “The 
Mary Roberts Rinehart Crime Book” (1957). 
Among her plays are “Double Life” (1908), 
“Tish” (1919), and “The Breaking Point” (1923). 

Rinehart, wiLLiAM HENRY, sculptor, born near 
Union Bridge, Md., Sept. 13, 1825; died in Rome, 
Italy, Oct. 28, 1874. At 21 he apprenticed himself 
to a Baltimore marbleworker, and ten years later 
went to Italy, where he remained for two years. 
Returning to the U.S., he was employed by the 
government to execute several busts and a foun- 
tain figure for the Washington general post office, 
In 1858 he settled permanently in Rome, His 
masterpiece is “Clytie,” on display in the Peabody 
Inst, Baltimore. Other works include "Love 
Reconciled with Death" (also in Baltimore), 
"Latona and her Children," and "Rebecca" (both 
at the Metropolitan Museum, New York City). 
Rinehart also completed the bronze doors, begun 
by Thomas Crawford (q.v), of the Capitol build- 
ing in Washington, D.C. 

Ring (ring), an ornament worn on the finger 
usually made of some metal, chiefly gold or silver. 
Rings are frequently set with precious stones. The 
signet ring was worn in ancient times to indicate 
authority. Later rings came into use as articles of 
ornament among the civilized nations, especially 
among the Jews and Persians, who used betrothal 
and wedding rings. Rings as tokens of mar- 
riage came into almost universal use in Christen- 
dom, and many were engraved with mottoes to 
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indicate some sentiment, either of friendship or 
affection, The practice of wearing earrings is 
more recent, but rings seem to have been worn 
as adornments of the arms at a very early date. 
Primitive people also employ rings as adorn- 
ments to decorate the nose, ears, and toes. Some 
look upon a ring as a charm against evil (see 
also Amulet), The pope uses what is known as 
the. "fisherman's ring" which is engraved. with 
the picture of St. Peter in a boat, With this ring 
the briefs are sealed. It is broken at the death of 
each. pope. 

Ring Current (ring kár'ent), an ion stream 
supposed to encircle the earth during magnetic 
storms. See Magnetic Storm. 

Ring of the Nibelung (ring, në'belõong), 
collective title of Richard Wagner's opera cycle, 
based on the epic of the “Nibelungenlied” (q.v.), 
and including "Dar Rheingold” (1853.54), "Die 
Walküre” (1854-56), "Siegfried" (1896-71), and 
"Gótterdámmerung" (1869-74). Performance of 
the "Ring" at Baireuth (q.v.) in 1876 marked 
the peak of Wagner's carcer. 

Ring-tailed Monkey (ring-tild mángki). 
See Capuchin. 

Ringworm (ring’wirm), a skin disease that 
appears in the form of circular patches. It is 
caused by a microscopic fungus parasite, The para- 
site preys upon the epithelial coverings of the 
skin, chiefly on the scalp, but also on the body. 
In men it frequently affects the skin in the vicin- 
ity of the beard. It is both chronic and contagious. 
See also First Aid. 

Rio de Janeiro (r2’6 dà zhánma'ró), the 
capital and metropolis of Brazil, on the south- 
eastern coast, 75 m. s.w. of Cape Frio. It stands 
on the western shore of the Bay of Rio de Janeiro, 
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in which it has a magnificent harbor, one of the 
most beautiful and most secure in the world. 
The section along the bay is level, but it stretches 
westward over the slopes of low hills, and pre- 
sents an appearance of remarkable beauty when 
viewed from the sea. The city has long been 
noted for its beautiful gardens and parks, water- 
works, and churches. Among the most note- 
worthy buildings are the capitol, the national 
museum, and the cathedral. It has numerous 
asylums, hospitals, and educational institutions. 
The Univ. of Brazil, formerly the Univ. of Rio de 
Janeiro, was founded in 1920. It has several mili- 
tary, naval, art, and normal schools. The na- 
tional library has 1,000,000 volumes, Another 
noteworthy feature of the city is its excellent 
water supply, with which are connected numer- 
ous fountains in the streets and public squares 
Many of the public places are ornamented with 
statues and monuments. 

The Bay of Rio de Janeiro was discovered 
in 1555 by the French, who formed a small set- 
tlement on the present site of the city, but it was 
captured by the Portuguese in 1567. Rio de Janeiro 
has always ranked as the most important trade 
center of Brazil. I is not only the chief military 
arsenal and political center of the republic, but 
it has fully one-half of the export and import 
trade of the country. The export trade consists 
largely of coffee, lumber, and minerals. The im- 
ports include mostly manufactured articles, 
though local enterprises are rapidly stimulating 
home production. Among the manufactures are 
furniture, tobacco products, cotton and woolen 
goods, metalware, glass, paper, pottery, and 
leather, Several railways furnish communication 
with the interior and railroad facilities are main- 
tained at Nitcheroy, on the opposite side of the 
bay, with which Rio de Janciro is connected by 
ferry lines. The country surrounding the city is 
agricultural. The 19-nation Inter-American Con- 
ference (1947) was held at Petropolis, a resort 
near the city, and the mutual defense pact adopted 
there is known as the Treaty of Rio de Janeiro. 
Population, ca. 1,750,000. 

Rio de Oro (ré’é da ó'ró), also called west 
SAHARA, a Spanish possession and protectorate on 
the northwest coast of Africa. Its area is about 
109,000 sq. m. with a population (ca. 50,000) 
consisting "largely of natives, mostly nomadic 
Arabs, and some Europeans. The chief occupa- 
tion is fishing. Agriculture is limited since the 
interior is desertland. Its capital is Villa Cisneros, 
and its government is headed by the governor of 
the Canary Islands (4.v.) 

Rio Grande (ré’6 grün'dà), a river of North 
America, which has its source in the San Juan 
Mts. of Colorado and, after a general course of 
1,800 m. toward the southeast, enters the Gulf of 
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Mexico a short distance below Brownsville, Tex. 
It is navigable only about 500 m. from its mouth. 
The channel is almost due north and south in 
New Mexico, where it receives the Puerco River, 
and thence forms the boundary between Texas 
and Mexico. The most important tributary is the 
Rio Pecos, in Texas. In Mexico it receives the Rio 
Conchos, the Rio Salinas, and the Rio San Juan. 
Brownsville, Del Rio, and El Paso, Tex., and 
Matamoras, Mexico, are the chief towns on its 
banks. The Rio Grande valley produces large 
quantities of citrus fruits and farm products. 

Rio Grande do Norte (dô nér’té), moun- 
tainous maritime state of northeastern Brazil, 
22,189 sq. m. in area. The chief river is the 
Piranhas, and the capital is Natal, The climate 
is dry and hot; cotton, sugar cane, and rubber 
are produced here, as well as some tobacco. Other 
occupations include fishing and salt production. 
Population, ca. 750,000. 

Rio Grande do Sul (dé sd0/), southern- 
most state of Brazil, with an area of 91,310 sq. m. 
Its chief rivers are the Jacuhy and the Ibicuhy 
(a tributary of the Uruguay). Its capital is Porto 
Alegre; chief occupation, cattle-raising and the 
exporting of dried meat. A healthful, moderate 
climate and good soil favor the production of 
wheat, tobacco, and vines. Copper, gold, coal, 
and precious stones are mined in this region. 
Manufactures include textiles and soap, Popu- 
lation, ca, 3,000,000, 

Rio Negro (»á'gró), a large river of South 
America, one of the chief tributaries of the 
Amazon, The source is in the plains of south- 
eastern Colombia; it flows east to the boundary 
of Venezuela, makes a curve toward the south, 
and, after receiving the Dos Upes River, flows 
southeast and joins the Amazon at Manaos, 
Brazil, The entire course is 1,250 m., much of 
which is navigable. Large forests are contiguous 
to the Rio Negro, Direct communication is main- 
tained between the Rio Negro and the Orinoco 
by the Cassiquiari, thus joining the Orinoco and 
Amazon River systems into a great commercial 
route, 

Rio Negro is likewise the name of a large river 
of Argentina, south of which is the region known 
as Patagonia. The source is in the Andes Mts. of 
Chile. In its course, which is 700 m., are many 
fapids and waterfalls. It flows into the Atlantic 

n at about 41° south latitude. 

Riot (7a), a tumult or disturbance of the 
Peace by three or more persons, who assemble of 
their own authority to resist public officials or 
destroy public or private property. The assembly 
may be Premeditated or spontaneous, and it may 

ve for its purpose to terrorize the public, or to 
carry out some process of a public character in 
àn unlawful manner. Whether the object sought 
by the group is lawful or unlawful is immaterial; 


the essence of the offense lies in the methods 
which are employed. If three or more persons 
enter upon the execution of what ordinarily con- 
stitutes a riot, but fall short in carrying out their 
purpose, their offense is termed a rout. A riot 
which is designed to overthrow a government 
is treason. Such a demonstration, however, is not 
usually considered a riot. Among the famous 
riots of history are the Gordon riot (England, 
1790), Bristol riot (England, 1831), Alton riot 
(U.S., 1837), Boston slave riot (U.S., 1854), Draft 
riot (U.S., 1863), Virginia City riot (U.S,, 1865). 
and Anti-Chinese riot (U.S., 1886). Rioting is 
prohibited by statutory law and the punishments 
prescribed include a fine or imprisonment or 
both. 

Riparian Rights (ri-p'rian rīts), name for 
the rights and privileges of those whose lands 
border upon or are bounded by streams or rivers. 
Navigable bays, arms of the sea, and rivers are 
in most cases considered public highways, but 
the owners usually have the right of access, wharf- 
age, and ferriage. In some countries the owner 
of land lying upon an unnavigable stream owns 
the bed of such stream to its center, while in 
others he has only the right to use the water 
under certain circumstances. For instance, he 
is not permitted to waste or pollute the stream, 
to divert the channel, or even to use all the 
water to the exclusion of other owners farther 
down the course. Even where a private stream 
runs through a premises, a part of the course 
being exclusively upon the property of a single 
owner, it cannot be polluted or used in a man- 
ner that would cause an injury to others, 

Ripley (rip’/), cronce, author and journalist, 
born in Greenfield, Mass., Oct. 3, 1802; died in 
New York City, July 4, 1880. He was graduated 
from Harvard Univ. in 1823. After studying the- 
ology in the Cambridge Divinity School, he be 
came pastor of a Unitarian church in Boston, in 
1826, In 1840 he resigned his charge, lived for 
some years in Europe, and founded the Trans 
cendental Magazine. Subsequently he originated 
the communistic Brook Farm, which he aban- 
doned in 1847, at that time moving to New York 
as a staff editor of the Tribune. He contributed 
to a number of magazines, and published the 
“American Cyclopaedia.” NM 

Rip Van Winkle (rip vin wing k'l), a leg- 
endary character immortalized in one of the 
tales in Washington Irving's “Sketch Book" 
(1820). The story has been accepted as one of 
the classics of American literature and has also 
been dramatized. Of the plays, only that by Dion 
Boucicault is remembered. First produced in 
London in 1865, with Joseph Jefferson as Rip, 
it has been long remembered as one of Jefferson's 

test roles. This legend recalls many others 
in which a sleeper awakes after years to find 
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everything changed. (The seven sleepers of Mt. 
Celion slept 250 years; Epiminedes the Gnostic 
was unconscious for 57; Nourjahad—wife of that 
Mogul emperor who discovered attar of roses— 
is accredited with a short nap of only seven years.) 

Irving’s legend is warmly human, despite its 
eerie theme. At the fgot of the Catskill Mts., in 
a tiny village, on the bank of the Hudson, lived 
Rip Van Winkle. Good-natured and kindly, loved 
by children, by his cronies, and by his faithful 
dog, but forever henpecked by his wife, Rip hated 
any kind of work. He preferred tramps through 
the forests, hunting and fishing, and “relaxing” at 
the local inn. Weary one day, high up in the hills, 
Rip was turning homeward when he heard his 
name called. The caller was a queer old man, 
making signs to Rip that he needed help with 
the cask he was carrying. Rip helped the old man 
until they came to an opening in the hills where 
an odd-looking crew of bearded men, in costumes 
like those in old Dutch paintings, were solemnly 
playing at ninepins; the rolling balls and falling 
pins echoed like thunder in the mountains. After 
he had lost some of his fear, he helped the keg- 
bearer distribute flagons of liquid from the keg, 
and presently was sipping the sparkling beverage 
himself. Before long his head sank lower, and 
he was asleep, soundly, dreamlessly asleep. 

Rip awoke to find his dog gone and the gun 
by his side almost eaten away with rust. There 
was no trace of his strange companions. A water- 
fall tumbled down the path he had climbed with 
the old man to reach the opening in the hills 
above. Puzzled, he made his way back to the 
village. To his amazement, he found no one he 
knew, no one who knew him. He hardly knew 
himself, with the long, flowing beard he seemed 
to have grown. Before the inn a picture of some- 
one named George Washington had replaced the 
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familiar picture of George III; Rip's own house 
was in ruins; and he heard strange talk of a war 
that had been won—a "revolution." At last he 
recognized a neat young woman with a baby as 
his grown-up daughter, and the villagers became 
satisfied that the "tramp" in their midst was 
really the neighbor who had disappeared so 
strangely 20 years before. He spent the remainder 
of his days in peace, playing with his grand- 
children, and telling over the story of his ad- 
venture. The village legend was that every 20 
years old Henry Hudson kept a rendezvous in 
the Catskills with his crew from the Ha/f Moon, 
and that Rip Van Winkle had stumbled upon one 
of those ghostly gatherings and had been put to 
sleep by imbibing their ghostly brew. 

Ristori (rés-to’ré), ADELAIDE, or MARQUISE DEL 
GRILLO, tragic actress, born in Cividale, Italy, Jan. 
26, 1821; died Oct. 9, 1906. She was the daughter 
of strolling players and thus became connected 
with the stage in early childhood. She ap- 
peared in a number of leading Italian and French 
cities. She made a tour of Canada, the U.S., 
Mexico and South America. Her roles meeting 
with greatest favor include Lady Macbeth, and 
Mary Stuart. 

Rittenhouse (riten-haus), navi, astronomer, 
born near Germantown, Pa., in 1732; died in 1796. 
A descendant of the famous Mennonite, William 
Rittenhouse, he is believed to have built the first 
American-made telescope (1769) for observing 
Venus. He was also one of the first to use a 
spider’s web in a telescope eyepiece (1786). He 
served during the Revolution as a member of the 
Pennsylvania assembly, and was state treasurer 
(1777-89). He succeeded Benjamin Franklin as 
president of the American Philosophical Society 
(179196). 

Ritter (r'tér), cart, geographer, born in 
Quedlinburg, Germany, Aug. 7, 1779; died Sept. 
28, 1859. After studying at Halle, he was made 
professor of geography at the Univ. of Berlin 
in 1820, and subsequently became connected with 
the military school as director. The work of 
Ritter, both as a teacher and author, has had a 
marked influence upon the study of geographical 
science, since he originated methods that were 
not known before his time. He deserves par- 
ticular mention because of systematically account- 
ing for the formation of rivers, glaciers, moun- 
tains, and other natural phenomena, associating 
with each geographical phenomenon such his- 
torical, geological, and physiological facts as ren- 
der the whole interesting and more or less con- 
crete. His writings on geographical subjects were 
numerous. 3 

Ritual (ritual), a book which contains 
prayers and ceremonials of any kind, such as 
are used in churches, civic societies, or similar 
formal organizations. The term ritualism is gen- 
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erally applied to the. extensive development of 
church ceremonials in the Church of England, 
especially as it came to be associated with the 
service of the Holy Communion by the High 
Church party about 1863. The purpose was to 
make the services more ornate and to employ a 
larger measure of the symbolic. In a general 
sense, ritualism may be said to embrace a sys- 
tem of conducting public worship according to 
prescribed forms, as distinguished from a system 
in which the form of worship is left chiefly to 
the discretion of the person in charge, Rituals 
are used largely in the Anglican, Roman, Greek, 
and several other churches. 

Ritual Murder (rit’#-al már'der), the gen- 
eral term for human sacrifice connected with 
religious ceremonies. The early Christians were 
successfully defended against the charge of ritual 
murder in regard to the ceremony of the Eucha- 
rist, but the chief sufferers from such charges 
have been the Jews. In 1144, in the case of Wil- 
liam of Norwich, the Jews were charged with 
murdering a Christian child in mockery of the 
Passion. It was said during the course of the next 
centuries that Christian blood was used in mak- 
ing the unleavened Passover bread, and that 
congregations in every country cast lots for the 
privilege of supplying that ingredient. Non-Jew- 
ish pens have been foremost in proving that the 
charge of ritual murder leveled against the Jews 
was unfounded, but it has survived into modern 
times, 

Riukiu (rya/kyi). See Ryukyu. 

Rivals (77’valz), the, a famous comedy of 
manners by the English playwright Richard 
Brinsley Sheridan (q.v.), produced in 1775. 

River (riv’ér), a stream of considerable size, 
usually formed of several brooks or creeks. It 
may flow into another river, a marsh, or some 
large body of water, as a lake, a gulf, or an ocean. 

ivers are caused by drops of water falling upon 
the land, some of which sink into the surface 
and form springs and rivulets, while portions 
run down the slopes of the land and give rise 
to rills. The rivulets and rills usually combine 
with others and form creeks, which finally merge 
into a river. The land bordering on the sides of 
à river constitutes its banks. The right bank is 
on the right hand, as a stream descends, and 
the left bank is on the opposite side. The depres- 
Sion in which it flows is called its bed, or channel. 
Other streams uniting with it are called its afflu- 
ents, or tributaries, The place where it begins is 
» source, and where it ends, its mouth or dé- 
pci: A region or district drained by a sys- 
em of streams is termed a river basin and the 
division between two or more river systems is 
called a divide, or watershed. When two or more 
Streams unite at the same place, as in the 
case of the Allegheny and the Monongahela 
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at Pittsburgh, they are said to form a junction. 

Most rivers flow from higher land into lakes 
or into the sea, but many streams in arid coun- 
tries either evaporate or the water sinks into 
the ground, such as the Humboldt River of the 
U.S. The steepest slope is usually near the source 
and the most gentle near the mouth, but in many 
instances the head streams are in a flat country, 
as in the case of the Mississippi, and in others 
the rivers flow over escarpments in the lower 
course, as the Potomac and other streams of 
the Piedmont Plain. Large quantities of earth 
and rock are eroded by the action of the running 
water, but this effect depends upon the char- 
acter of the channel and the rapidity of the flow. 
Where the bed offers considerable resistance, 
as in the Niagara, great falls and rapids result. 
In many instances the larger rivers flow into 
the sea or lakes by a slow current, as the Nile 
and the Mississippi, which gives rise to deltas. 
This is true likewise of the St. Lawrence, but 
it has no delta for the reason that the silt is 
dispersed or carried away by high tides or oceanic 
currents, 

Rivers are of vast importance in the history of 
mankind, since they supply means of transporta- 
tion and drainage, thus causing the rise of im- 
portant cities and the growth of nations. They 
were even more important in the economic and 
political conditions of nations formerly than at 
present, since the building of railroads has made 
it possible for many manufacturing and com- 
mercial cities to develop importance even at con- 
siderable distances from the ocean or rivers, 
though nearly all the great cities of the world 
are supplied with water navigation facilities. 

Below is a table showing the length and arca 
of some of the principal rivers: 


MILESIN AREA OF BASIN 

RIVER LENGTH (so. M.) 
Mississippi-Missouri, N.A. .. 4200 1,250,000 
Nile, Africa 4000 1,100,000 
Amazon, S.A. .. 3400 2,500,000 
Yang-tse Kiang, 3300 650,000. 
Congo, Africa 3000 1,500,000 
Lena, Asia ... 2800 900,000 
Cambodia, Asia 2800 955,500 
Amur, Asia : 2700 780,000 
Hoangho, Asia . 2600 400,000 
Niger, Africa 2600 600,000 
Mackenzie, N.A. . 2525 680,000 
Mississippi, N.A. 2500 725,000 
Obi, Asia ...- 2500 1,125,200 
Irtish, Asia 2310 412,000 
Volga, Europe 2300 563,300 
Yukon, N.A. ... 2300 330,000 
Colorado, N.A. . 2000 250,000 
Rio Grande, N.A. . 2000 240,000 
Brahmaputra, Asia . 1800 425,000 
Indus, Asia ....- 1800 372,000 
Danube, Europe . .. 1750 300,000 
Tocontins, S.A. +» 1700 350,000 
Murray, Australia . 1450 270,000 


Collection Museum of Modern Art, N.Y 
Gift of Mrs. John D. Rockefeller, Jr. 
THE OFFERING. PAINTING BY DIEGO RIVERA 


Rivera (ré-va'rá), pieco, painter, born in Gua- 
najuato, Mexico, Dec. 8, 1886; died in Mexico 
City, Nov. 25, 1957. He began to paint at the 
age of ten. During his later study in Europe, 
he was influenced by the paintings of El Greco 
and Goya and by the moderns (e.g., Cézanne 
and Picasso). Returning to Mexico in 1921, Ri- 
vera helped to start a government project for dec- 
orating public buildings with murals illustrating 
Mexican history. He visited the U.S.S.R. in 1927- 
28 and later joined the Communist party. From 
1930 to 1934 he painted murals in New York, 
San Francisco, and Detroit. A mural he painted 
for Rockefeller Center in New York City caused 
much controversy because it included a likeness 
of Lenin. 

River Brethren (riv’ér bréTH'rén), known 
as Brethren in Christ since 1862, any of several 
Christian sects which originated (1770) in a re- 
vival movement among the German settlers of 
eastern Pennsylvania. Similar in doctrine and 
habits to the Dunkards (q.v.), the River Brethren 
received their name from the fact that they lived 
near the Susquehanna River and were baptized 
in its waters, They practice foot washing and 
trine immersion, wear plain clothing, and are 
opposed to warfare, worldly pleasures, and the 
use of alcohol, tobacco, and stimulants. In 1954 
the Brethren in Christ maintained 112 churches 
and had a membership of 5,950. 

River Plate (riv’ér plat), an estuary of South 
America. See Plata, Rio de la. 

Riverside (riv’ér-sid), county seat of River- 
side County, California, 10 m. s.w. of San Ber- 
nardino, It is on the Atchison, Topeka & Santa 
Fe and other railroads and is a processing and 
shipping center for citrus fruits. The navel orange 
was introduced here from Brazil in 1873. River- 
side is the seat of a citrus experiment station of 
the Uniy. of California, of one of the campuses 
of that institution, and of Riverside Coll. Annual 
Easter sunrise services are held on Mt. Rubidoux, 
west of the city. Nearby are Sherman Indian 
Inst. and March Field, a U.S. Air Force base. 
Riverside was founded in 1870 and incorporated 
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in 1883. Population, 1900, 7,973; in 1950, 46,764. 

Rives (révz), AMELIE, PRINCESS TROUBETZKOY, 
author, born in Richmond, Va., Aug. 23, 1863; 
died in Charlottesville, Va., June 15, 1945. She 
married (1888) John A. Chanler, from whom 
she was divorced seven years later, and in 1896 
married Prince Pierre Troubetzkoy, an Italian- 
born Russian émigré who came to the U.S. in his 
early thirties. Among her novels are “The Quick 
or the Dead?" (1888), "The World's End" 
(1913), and “Firedamp” (1930). She also wrote 
several volumes of poetry and a number of plays. 

Riviera (riv-i-dr’a), the name for the coastal 
region of southeastern France and northwestern 
Italy, extending ca. 225 m. from Hyéres, France, 
to La Spezia, Italy. The region is a famous winter 
resort with a temperate, sunny climate; citrus 
fruits, grapes, and olives are grown here. There 
are three subdivisions of the Riviera: the French 
Riviera, or Céte d’Azur; the Riviera di Ponente, 
which comprises the Italian Riviera west of 
Genoa; and the Riviera di Levante, that section 
east of Genoa. 

Rizaiyeh (ré-2d-2-yg’) or xezairn, formerly 
Urmia, a city of northwestern Iran, the capital of 
the Fourth Province, about 50 m. s.w. of Tabriz. 
It is a trading center for the fertile surrounding 
region, which produces cotton, grain, fruits, and 
tobacco, Manufactures include carpets, clothing, 
furniture, and earthenware. The inhabitants are 
mostly Turkomans. Rizaiyeh is the reputed birth- 
place of Zoroaster. Population, ca. 50,000. H 

Roach (rdch), a small fish of the carp family, 
10 to 15 in. long. The European roach (Rutilus 
rutilus) has a silvery body, with dull-green 
back and red lower fins. It is common in North 
Europe. 

Road (ród), an open way, a track for travel 
or for conveying goods from one place to an- 
other. A main road is usually called a highway. 
The construction of roads and highways is a 
matter of public concern and varies according 
to the state of civilization and the resources of 
the country through which they pass. ; 

Highways of an excellent quality were built 
by the Romans. The Appian Way, one of the 
oldest and most celebrated of the early Roman 
roads, was commenced in 312 s.c. It is still one 
of the principal roads leading into Rome. Roman 
roads were paved with blocks of stone resting 
on a foundation of rough stones consolidated into 
one mass by mortar or grout. Because of their 
solid construction—often 3 ft. or more in thick- 
ness—remnants of many of the roads built by 
the Romans still exist. In some instances they 
have served as the foundation for more modern 
roads. In England several sections of Roman 
road that had fallen into disuse have been re- 
opened and modernized since 1920. A remark- 
able feature of Roman roads was their general 
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straightness, They appear to have been laid out 
on a straight course from point to point between 
centers of population, without regard for obstacles 
that might easily have been avoided. 

Road-building practices established by the early. 
Romans were not generally adopted by other na- 
tions because of the great amount of labor re- 
quired to build them. Roads in Europe remained 
incredibly bad throughout the Middle Ages and 
up until modern times. After the rise of the west- 
ern powers, France and Germany took the lead 
in road building and many new roads were con- 
structed in those countries, but there was no 
marked improvement of European roads before 
the 19th century. 

During the 19th century progressive nations 
began to realize the importance of highway 
transportation. Progress in road building 
was accelerated during the first quarter of the 
20th century, after the advent of the automobile. 
Today there is world-wide recognition of the 
necessity of a good system of highway transpor- 
tation in every country that is to be prosperous. 

A large portion of the roads in Latin-American 
countries are still in very poor condition. For 
the most part they are donkey trails or ox-cart 
roads. But there are notable exceptions, as in 
Argentina, Brazil, Cuba, and Mexico, where many 
of the highways are well graded and surfaced. 
The Pan American Highway System (q.v.), 
Which is being developed in Latin America, and 
the Inter-American Highway through Mexico and 
countries in Central America, on which work was 
begun before World War II, eventually will make 
it possible for travelers to drive over well. 
paved roads from the U.S. down the west coast of 
South America, across Argentina, and up to Rio 
de Janeiro, Brazil. Many sections of the Inter- 
American and Pan-American Highways have 
been completed but there are still several im- 
passable gaps. 

The importance of good roads was emphasized 
anew during World War II. Highways played a 
large part in all military operations. Capture of 
islands in the Pacific was greatly aided by the 
ability of Americans to build roads rapidly to 
camps and airfields, and behind advancing forces. 
After the Allied troops landed in Normandy, 
the "Red Ball Express" route for top priority 
traffic going to the front was probably the busiest 
stretch of highway in the world. On this route 
from the beaches of Normandy to the fighting 
front an endless stream of traffic moved over the 
two-lane roads in one direction only, going up 
one road and returning on another. The Alaska 
Highway was constructed through over 1,400 m. 
of wilderness to meet a possible invasion of 
Alaska. Supplies for British troops battling Rom- 
mel’s forces in North Africa were hauled over a 
hastily constructed highway from an East Africa 
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port to the Upper Nile, then transported by boat 
down the Nile to depots behind the British lines. 
The famous Burma Road, built by Chinese, and 
an extension called the Ledo Road, built by U.S. 
Army engineers and native laborers, played an 
important part in defeating the Japanese in south- 
cast Asia. Military supplies carried by truck over 
these roads contributed materially to the eventual 
defeat of Japan. Another important strategic road, 
constructed as a wartime necessity, was the army- 
built highway from Alice Springs to Darwin on 
the northern coast of Australia. 

In road building it is necessary to take into 
account such natural obstructions as streams, 
swamps, and hills, which call for bridges, em- 
bankments, deep excavations, or tunnels. In the 
early days of highway construction the breadth | 
of the right-of-way usually was 66 ft, or 4 rods, 
but modern road-building practices call for a 
right-of-way of 100 to 300 ft. or more. The width 
of the road surface depends upon the volume of 
traffic. 

Government agencies to plan and supervise 
the building of good roads are maintained in 
nearly all countries. Under their direction new 
road-building methods are studied and stand- 
ards are established for building road surfaces, 
culverts, grades, bridges, and other improve- 
ments that enter into the construction of a good 
road. Modern highways embody many engineer- 
ing improvements and safety devices, such as easy 
curves and grades, wide traffic lanes, improved 
shoulders, overpasses, routes by-passing cities, etc. 
In North America it is customary for the driver 
to keep to the right when meeting vehicles but 
in a number of countries the opposite rule is fol- 
lowed. On roads that cross each other the right 
of way belongs to the driver who is approaching 
from the right. A person must know all the traffic 
rules before he is permitted to drive a motor 
vehicle. 

In most cilivized countries the network of 
modern highways, serving vast automobile, bus, 
and truck traffic, represents a large governmental 
expenditure for scientific research, planning, con- 
struction and maintenance. See Highway. 

United States. Road building in the US., 
from the old pioneer trails to the present-day 
system of modern highways, has undergone many 
changes. Construction of pioneer roads was un- 
dertaken when settlers no longer could find good 
lands along waterways and began to push their 
way inland, but the early roads were hardly 
worthy of the name. At the time of the Revo- 
lutionary War the colonists had settled. a narrow 
strip of land some 150 m. wide, bordering on the 
Atlantic coast and bounded on the west by the 
Appalachian Mts. Nearly all road development 
was in this area. The present Boston Post Road 
had its origin in the Post Road of colonial days. 
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The most important development ia highway 
construction in the U.S. after the Revolutionary 
War was the construction in 
wretch of surfaced. highway from 
to Lancaster, Pa, at that time a section of the 
main north-south highway between Philadelphia 
and Baltimore, The surfacing of this road with 
stone marked the first extensive construction of 
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a hard surface suitable for use throughout the 
four seasons of the year. This was the first step 
toward removing the mud blockade of travel in 
winter months By (802 through freight.wagoe 
and stagecoach services were in operation be 
tween Boston and Savannah, 2 distance of 1,200 
m. The sages covered this distance, at the as 
tonishing speed of «4 m. a day, in a total of 224 
days. Food and lodging for the passengers were 
provided by taverns along the route 

By this time the territory beyond the Ohio 
River had been opened to settlement, and the 


pioneeri with their scanty homehold belongings 


thronged the trails acrom the Appalachian Mts 
into the new The most 
portant westwan! line of travel had become weli 


northwest” country m 


defined, and in 1806 Congres appropriated funds 
for ite improvement. This was the firs Federal 
appropriation for toad construction, The road, 
known si the National Pike, extended fram Cum 
berland, Md, aros the Appalachian Ma to 
Wheeling, then in Virginia. H was later projected 
westward through the state capitals of Ohio, In 
diana, and ilinon, to St Louis on the Misisippi 
River, but was not completed 10 ite terminus 
Today ihis rosd is à ection of US. Route 4o, 
an cuttanding transcontinental estt wen high 
= 

tm the iste 18th sad carly rah centuries, the 
Est experienced the era of the turnpike. A f 


ol the turnpikes were public enterprises, | 
te toll roads At that time 
only a few roads in the entire country, with the 
exception of the turnpikes, had sme 


of them were pe 


th surfaces 


Mont of them were carth roads, almo 


impassable 


in winter, and the smaller. streams. had t 


forded, Except for the turnpikes, the main 


ways were not as good as unsurfaced country 
roads are today 

The westward trek of settlers between (fx 
and 18g0 led to the opening of many trails wh 
later were developed i 
Noted among the carly trails of the West were 
the Senta Fe, the Overland, the Oregon, and the 
Trails. Wester 
were not improved roads in any sense of the 
word. 


transcontinental routes 


Mormon These historic trails 


The first pioneers simply set out in the 
general direction of their destinations, seeking 
a route where streams could be forded and prot 


ing for passage through the lowest mount 
panes, No work was done to improve the roads 
across the prairie and desert, and in the 

tains only serious obstacles were removed. With 
the discovery of gold in California in 1849, th 


sands of men started on the long 


overland journey with the hope of finding v 
in the gold fields. Many of them followed ti 
Oregon Trail to a point north of Salt Lake City 
where they branched off on the California Tre 
leading to San Francisco. 

Although the raped development 


during the first quarter of the 19th 
it posible for travelers to journey by 


throughout the Atlantic seaboard and far 
d the railrow 


entury 


the West, the gres. expansion 
(from the ifs on to the end of the 
retarded further growth of the 
ment 


hway ve 
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The era of modern road building began with 
the invention of the gasoline automobile in 
1893. By 1900 there were 8,000 motor vehicles 
in the U.S.; 20,000,000 in 1925; and by 1958 
registrations had reached 68,000,000. The esti- 
mate for 1975 exceeds 100,000,000. 

About 1890 the states began to assume respon- 
sibility for construction and repair of main roads. 
This process was accelerated in 1916 when the 
Federal government adopted the policy of grant- 
ing Federal-aid money to the state governments 
for road construction. 

Total rural road mileage reached 3,000,000 
soon after World War I and has not increased 
greatly since. The major and continuing need 
has been for improved roads and streets, with 
greater carrying capacity—especially in and 
around large urban areas. 

Currently, there are 3,064,000 m. of rural roads 
in the U.S, of which 1,085,000 m. are paved, 
including 493,000 m. of high-type bituminous or 
Portland cement concrete; another 1,286,000 m. 
are reinforced with stabilized soil or with gravel 
or stone. This rural mileage includes 391,000 m. 
in the state primary systems—the main routes 
carrying most of the traffic, The individual 
counties control 1,726,000 m. of secondary roads, 
and $61,000 m. are controlled by town and city 
governments. There are 389,000 m. of city 
streets, largely under city jurisdiction, although 
about 45,000 m. of principal streets and urban 
expressways are within the state highway sys- 
tems, The Federal government currently main- 
tains 99,000 m. of roads in national parks 
and national forests—the only national roads in 
the sense that they are actually owned by the 

'ederal government. 

Federal aid to the states for highway construc- 
tion began modestly in 1916. From 1921 such 
aid was limited to a system of major roads 
selected by the states and joined at state lines to 
promote a connected highway network. Begin- 
ning in 1944, Federal aid was extended to urban 
highways and to secondary or farm-to-market 
roads. There are currently ca, 800,000 m. of road 
eligible for Federal aid, 256,000 m. on the 
primary system and $53,000 m. on the secondary. 
Federal aid for these systems (including urban 
extensions) is divided among the states accord- 
ing to formulas which weigh the relative area, 
population, and rural-mail-route mileage of cach 
state. Federal aid is used only for construction 
and right-of-way acquisition; maintenance and 
operation are the responsibilities of the states. 
The states select the roads to be improved, de- 
cide what projects to build, prepare the plans, 
let the contracts, and supervise the construction 
—all subject to approval by the Federal govern- 
ment. 

Federal highway functions are carried out by 
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the Bureau of Public Roads of the U.S. Dept. of. 
Commerce. In addition to administration of 
Federal aid, the bureau carries on extensive re- 
search dealing with highway planning, construc- 
tion, economics, and use, 

Regular Federal aid for highways has risen 
from a token $5,000,000 in 1917 to authorizations 
of $875,000,000 for 1959, $900,000,000 for 1960, 
and $925,000,000 for 1961. The moncy is divided 
45 per cent for the Federal-aid primary system, 
30 per cent for the secondary system, and 35 
per cent for their urban extensions. These funds 
must be matched in equal amount by the states. 

The Federal-Aid Highway Act of 1944 intro- 
duced a new system concept and called for the 
designation of a 40,000-m. Interstate System net- 
work linking important cities from coast to 
coast. But as this act did not provide special-aid 
funds, progress was slow. 

The Federal.Aid Highway Act of 1956 gave 
direction and purpose to the earlier proposal. 
Federal funds totaling over $25,000,000,000 
were authorized for the years 1957-69 to com- 
plete a 41,000-m. National System of Interstate 
and Defense Highways. Though comprising 
only 1.2 per cent of the total road and street 
mileage in the U.S., it will serve 20 per cent of 
the total traffic when it is completed. The Con- 
gress recognized the national importance of the 
system by providing that the states would put 
up only $1 for every $9 of Federal aid. 

By definition, the Interstate System is a part 
of the Federal-aid primary system, thus the 
states select the routes and plan and arrange 
for construction of the projects on the Interstate 
System. By the end of 1958, 4,700 m. had been 
built and opened to traffic. An additional 6,800 
m. were under way, and planning or right-of- 
way acquisition had started on another 16,800 m. 

This network is being built to design standards 
which will be adequate for 1975 traffic. Most of 
the system will be divided four-lane highway, 
but six or more lanes will be needed in and near 
large cities. Lanes will be at least 12 ft. wide, 
the dividing strip generally 36 ft. or more. 
Grades, sight distances, and curvatures will pro- 
vide optimum conditions for safe and efficient 
traffic movement. 

A most significant feature of the Interstate 
System is access control. This means that ve- 
hicles entering and leaving the main traffic 
streams will do so only at planned interchanges 
having grade separations and ramps which will 
permit safe, orderly exit and entrance, with no 
direct interference from abutting property, drive- 
ways, roads or places of business. 

Highway finances are compatible with the 
contribution motor vehicles make to the geni 
economy and way of life. Total expenditures for 
roads and streets in 1959 came to $10,500,000,000- 
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Of this sum, $7,100,000,000 went for capital out- 
lay—construction and purchase of right-of-way 
—and $2,300,000,000 was for maintenance; the 
remainder was for administration, highway 
police and safety activities, and interest on debt. 
The total included $7,100,000,000 spent for state 
highways and $1,700,000,000 for county and 
other rural roads, with $r,400,000,000 for city 
streets. 

Total highway revenues, which reached $10,- 
800,000,000 in 1959, included $3,000,000,000 of 
Federal funds, $5,600,000,000 from state govern- 
ments, $808,000,000 from county and other local 
rural governments, and $1,400,000,000 provided 
by cities and other urban places. The Federal 
funds derive originally from the Federal excise 
taxes on highway users. In addition, $4,400,000,- 
000 annually came from state gasoline taxes, 
motor-vehicle registration fees and the like; tolls 
supplied $450,000,000; $1,500,000,000 came from 
property taxes and general revenue; and $177; 
000,000 came from miscellaneous sources. 

In the first three years of the greatly enlarged 
highway program, which began July r, 1956, 
construction was completed on more than 75,000 
m. of Federal-aid highways and 15,000 bridges. 

Sec also separate articles on individual roads 
and highways, e.g., Pennsylvania Turnpike. 

Road Runner (rod! rüncr), a bird of the 
cuckoo family, found in the more arid regions 
of the southwestern U.S., Mexico, and Central 
America. It lives on the ground and is called 
road runner because it has big legs and prefers 
to run rather than fly. It is also called snake 
killer, as it kills many small snakes, including 
rattlesnakes. 

Roanoke (ró'g-nók), a river of the US. 
formed in southern Virginia by the confluence 
of two forks, Its upper course was formerly 
named the Staunton River. It takes an eastern 
and southeastern course, is joined by the Dan, 
crosses into North Carolina, and flows into Albe- 
Marle Sound. Its total length is 380 m., and it 
is navigable for ca. 200 m. 

Roanoke, a city in Virginia, seat of Roanoke 
County, on the Roanoke River, 168 m. w. of 
Richmond. It is served by the Norfolk & Western 
and the Virginian R.R.’s. Woodrum Field, the 
municipal airport, is cz. 5 m. N.w. of the heart 
of the city. With an area of 26.6 sq. m., Roanoke 
lies in. the valley between the Blue Ridge Mts. 
and Allegheny Mts. Its recreational system 
covers ca. 1,000 acres, including more than 30 
Parks. Jefferson National Forest is to the north- 
West. Among points of interest are Mill Mt, 
which is topped by a neon-lighted star and is 
the site of a children’s zoo; the Wildheim Game 
Farm, west of the city; and the Blue Ridge 
Parkway, which follows the crests of nearby 
Mountains for more than 400 m. The city is 
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the site of a veterans’ hospital, opened in 1934. 

Roanoke is surrounded by an agricultural 
region that produces fruits, poultry, livestock, 
and dairy products; deposits of limestone and 
clay also are exploited. Its diversified manufac- 
tures include railroad cars, textiles and apparel, 
furniture, metal and wood products, plastics, 
and electrical components. It is the center of a 
standard metropolitan area that includes all of 
Roanoke County (303 sq. m.; pop. 1950, 133) 
407) and that in 1954 had a value added by 
manufacture of $62,923,000; the figure for the 
city alone was $47,338,000. 

Roanoke's more than 30 public elementary 
and secondary schools enroll ca, 18,500 pupils 
annually. Its institutions of higher learning in- 
clude Hollins Coll., Roanoke Coll., and the Univ. 
of Virginia Extension Division. Cultural facilities 
include the Roanoke Fine Arts Center and the 
Roanoke Symphony Orchestra. Roanoke is an 
independent city, governed by a city manager 
and a council of seven members. 

The first settlement on the site of. Roanoke 
was established ca, 1798 and called Big Lick. 
Other settlements sprang up in the vicinity but 
were abandoned. In 1852 the first railroad came 
to Big Lick, the town was incorporated in 1874, 
and in 1882 the name was changed to Roanoke, 
an Indian word meaning “money.” Incorporation 
as a city came the following year. 

In 1890 Roanoke had a population of 16,159. 
Its. period of greatest growth was the 
1940-50, when the population increased from 
69,87 to 91,921. In 1958 it was estimated at 
106,500. 

Roanoke Island, an island 12 m. long on the 
coast of North Carolina, between Albemarle 
Sound and Pamlico Sound. Politically a part of 
Dare County, it is the site of the county scat, 
Manteo. The island was the site of the carliest 
English settlement in the New World, which 
was attempted by Sir Walter Raleigh (qw.) in 
1585 at Fr, Raleigh, at the northern end of the 
island, and lasted only ten months. The second 
settlement at Ft. Raleigh, subsequently known 
as the Lost Colony, was established in 1587 
under the governorship of Capt. John White. 
Detained in England for three years by war with 
Spain, White returned to the colony in 1591 to 
find all the colonists had disappeared (sec also 
Dare, Virginia; North Carolina). In the Civil 
War, Union forces under Gen. Ambrose Burn- 
side captured the island’s Confederate garrison 
on Feb. 8, y Y IN 

Robbery (ror), the crime of taking 
money or goods from the person of another, or 
in his presence, against his will, with force or 
violence. It differs from larceny in that robbery 
is accompanied by violence or intimidation and 
is committed in the presence of the owner. This 
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crime is termed highway robbery when it is com- 
mitted by taking property from travelers. The 
punishments are various, depending upon the 
conditions under which the offense is committed. 
If the offender is armed with a dangerous 
weapon at the time of such robbery the penalty 
is severe. In most cases an assault with an intent 
to rob is punishable by confinement in prison. 
Robbing or attempting to rob a passenger train 
is punishable in some countries by imprisonment 
for life. 

Robbia, eLa (rob/byd, dél'là), the name of 
a celebrated family of Italian sculptors, whose 
members produced many fine works of Floren- 
tine art, Luca della Robbia (1399-1482) is noted 
as the originator of famous terra cotta pottery 
products characterized by a distinctive enameled 
luster. Practically his entire life span was spent in 
Florence, where his most famous work is the 
“Singing Gallery,” executed for the cathedral be- 
tween 1431 and 1440. Ten panels of singing, 
dancing children, full of movement and life, 
prove the great mastership of Luca della Robbia. 
In addition to these relief panels, his name is 
connected with the five allegorical reliefs he was 
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commissioned to do for the Campanile of Flor- 
ence, where Giotto and Andrea Pisano had done 
sculptured work before him. Another great com- 
mission was the decoration and design for the 
bronze doors to one of the sacristies of Florence 
Cathedral, executed with all the charm and dig- 
nity of the early Renaissance artist. 

ANDREA DELLA Rossia (1435-1525), Luca's 
nephew and pupil, continued his work in enam- 
eled terra cotta, and innumerable reliefs from 
his hand have come down to us. His name will 
always be associated especially with the series of 
medallions representing infants, white on a blue 
ground, created to decorate the front of the 
Foundling Hospital in Florence. The composition 
is in the form of a frieze, but each one of the 
infants differs from all the others, In the com- 
position of his Madonna reliefs, Andrea’s style is 
richer, not only in ornament, but also in the 
enlarged color palette used for the terra cotta 
work, with more yellow, brown, and green in- 
cluded. 

Among the five sons (out of seven) of Andrea 
della Robbia, only one, Giovanni DELLA RoBBIA 
(1469-15297), has become better known indi- 
vidually, although it is often difficult to distin- 
guish just which is his work and which belongs 
to his father. 

Robert | (röb’ērt), King of Scotland. See 
Bruce. 

Robert |l, King of Scotland, born Mar. 2, 
1316; died Apr. 19, 1390. He was the son of Mar- 
jory, daughter of Robert Bruce, and Walter, 
steward of Scotland, hence the first of the Stuart 
kings. Both his parents died while he was yet 
an infant, but he was recognized as heir to the 
crown by parliament in 1318 and, after the death 
of David II, in 1371, was formally crowned at 
Scone. In 1384 Scotland was invaded by the Duke 
of Lancaster, and the English made a second in- 
vasion under Richard II in 1385. Robert made a 
retaliatory expedition into England in r388, 
which culminated in the Battle of Otterburn on 
July 21, 1388. 

Robert Ill, King of Scotland, eldest son of 
Robert II, born in 1340; died Apr. 4, 1406. He 
was crowned king in 1390. As a result of his im- 
becility the government at first rested largely in 
the hands of his brother, Earl of Menteith. Scot- 
land was invaded by Henry IV of England in 
1400, but he soon withdrew his forces. The fol- 
lowing year a Scots army under Archibald Doug- 
las made an expedition into England, which re- 
sulted in the defeat of the Scots at the Battle of 
Homildon Hill, in 1402. James, second son of 
Robert, was sent to France in 1406, but was cap- 
tured by the English and retained for some time 
as a prisoner by Henry IV. This so grieved the 
king that he died, probably at Rothesay, soon 
after. 
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Roberts (rab’érts), BRIGHAM HENRY, Mormon 
leader, born in Warrington, England, Mar. 13, 
1857; died Sept. 27, 1933. He came to the U.S. 
in 1866 and settled in Utah, where he was gradu- 
ated from the Utah Univ. in 1878. Being a mem- 
ber of the Mormon Church, he married three 
times before polygamy was abolished in 1890. 
He served asa member of the Utah constitutional 
convention in 1895 and in 1898 was elected to 
Congress, but opposition to his admission as a 
member on account of his polygamous relations 
Soon arose, This opposition took form in a peti- 
tion signed by 7,000,000 persons. Roberts de- 
fended his claim for admission with marked 
ability, but when it came to a vote, in 1900, he 
was excluded on roll call, the vote being 268 in 
favor of exclusion out of a total of 318. Roberts 
contributed to periodicals and magazines and 
traveled extensively. Among his works are "Life 
of John Taylor, Third President of the Morm 
Church,” “New Witness of God,” “The Ga E 
and “A Comprehensive History of the Churek of 
Jesus Christ of Latter Day Saints, Century I.” : 
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Caution” (1934), “Northwest Passage” (1 
eee Wiswell" (1940), "Lydia Bailey” ps 
anted to Write" (1949), "The Seventh Sense" 
(1953), and "Boon Island" (1956). 
d Popen OWEN JOSEPHUS, jurist, born in Phila- 
a phia, Pa., May 2, 1875; died in Phoenixville, 
a., May 17, 1955. He was educated at the Univ. 
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of Pennsylvania, where he received the A.B. in 
1895 and the LL.B. in 1898. Beginning his prac- 
tice in Philadelphia in 1898, he also taught law at 
the Univ. of Pennsylvania (1898-1918). During 
World War I he prosecuted espionage cases in the 
eastern district of Pennsylvania, and in 1924 in- 
vestigated the Teapot Dome Scandal for the gov- 
ernment. He became an associate justice of the 
U.S. Supreme Court in 1930, serving until 1945, 
when he retired. In 1941 President Franklin D. 
Roosevelt appointed him to investigate the Pearl 
Harbor disaster. In 1948 he became dean of the 
Univ. of Pennsylvania law school, which he 
headed until 1951. 
Robertson (rüb/ért-sün), JAMES, soldier and 
pioneer, born in Brunswick County, Virginia, in 
1742; died in 1814. His parents moved to North 
Carolina, where he became acquainted with 
Daniel Boone. In 1770 he accompanied the lat- 
ter on a trip into Tennessee, where he aided in 
Watauga Association, which was 
form a government west of 
He was an influential mem- 
d was conspicuous h 
operating against the Indians. In 1778 he ani 
pera ia Henderson purchased a tract of land 
and founded the city of Nashville, which later 
became the capital. He was made brigadier gen- 
e was organized as a territory 


eral when Tennesse zani 
in 1791, and after its admission as a state he 


served in the legislature. 
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did much to retain the friendship of the Indians 
and prevent them from joining the British. 
Robeson (rob’siin), paur, Negro singer and 
actor, born in Princeton, N.J., April o, 1898. After 
being graduated from Rutgers Univ. (1919), and 
taking a law degree at Columbia Univ. (1923), 
he embarked on a stage career. Notable among 
his performances were "Emperor Jones" (1923), 
"Othello" (1930, 1943), and "The Hairy Ape" 
(1931). His first appearance as a concert baritone 
was in New York (1925). Thereafter he toured 
Europe, America, and Russia. He appeared in 
motion pictures as well. Active in behalf of the 
abolition of race discrimination, he became a 
controversial figure in the U.S. after World 
War II. The public expression of his belief that 
the U.S.S.R. had more to offer to the American 
Negro than had the U.S. resulted in a State 
Dept. refusal to issue a passport to him for for- 
eign travel until 1958. 


ROBESPIERRE 


Robespierre (ró'bes-per), MAXIMILIEN MARIE 
ISIDORE, statesman, born in Arras, France, May 6, 
1758; guillotined July 28, 1794. After studying 
in the schools of his native town he studied and 
was graduated from the Coll. of Louis-le-Grand 
in Paris. Later he studied law and established 
himself as an advocate in Arras. In 1789 he was 

‘elected a deputy to the assembly of France. 
Though a man of small stature with a shrill 
voice, he was a powerful orator and exerted him- 
self as a leader of revolutionary clubs, particu- 
larly of the Jacobins (q.v.). It has been said that 
he represented the spirit and history of the French 
Revolution (q.v.) after the death of Mirabeau. 
In 1791 he became public prosecutor before the 


Paris tribunal. It has been suggested that he 
planned the massacres of 1792, remaining in the 
background, however, and leaving it to Jean Paul 
Marat and Georges Jacques Danton (44.v.) to 
carry out his designs. Robespierre was elected 
first deputy of Paris in the same year and shortly 
thereafter became a member of the National 
Convention, which was to determine the fates of 
Louis XVI and Marie Antoinette (g4.v.). 

As a member of the Montagnard faction of that 
body, Robespierre was tireless in his efforts to 
secure the execution of the king, whom he con- 
sidered a traitor to the nation after Louis' unsuc- 
cessful attempt to escape. In 1793 followed his 
memorable contest with the Girondists (q.v.). In 
this struggle, Robespierre was supported by many 
leaders anxious to defend France in its contest 
with Europe—with little regard for personal 
questions. He was elected to the Committee of 
Public Safety (q.v.) in July 1793. He split there- 
after with Jacques Hébert (4.v.) and his asso- 
ciates, who were guillotined by a vote of the 
convention on March 24, 1794. Robespierre also 
differed with Danton and Camille Desmoulins 
(q.v.), who were brought to the guillotine on 
April 5, 1794. Influential in the Paris Commune, 
Robespierre made a frightening speech in the 
convention on the 8th Thermidor (July 26), 
threatening the enemies of the revolution. Be- 
cause he did not mention any names, almost 
everyone, including his supporters, felt endan- 
gered, and a party formed in the convention in 
opposition to him. He was publicly accused of 
despotism on July 27, 1794, and thrown into 
Luxembourg prison. Rescued by the Commune, 
he was rearrested by an armed force under the 
Comte de Barras (g.v.). He was taken before the 
tribunal, where he was speedily convicted as an 
outlaw. He was guillotined the same day (July 
28), along with many of his supporters, among 
them Antoine de Saint-Just (4.v.) and Georges 
Couthon, an event which marked the end of the 
Reign of Terror. > 

Although variously described by historians, 
Robespierre was universally recognized as incor- 
ruptible. He excelled many of his co-revolution- 
ists intellectually and as a political tactician, but 
he was, nevertheless, a fanatic and eager for 
power. He was frequently accused of possessing 
a disregard for all personal attachments. A dedi- 
cated proponent of Rousseau’s philosophy, Ro- 
bespierre was responsible for introducing the 
official worship of a "Supreme Being,” a type o 
state deism (q.v.). 

Robin (ró//ín) or rosin Reppreast, the name 
applied to several species of European warblers. 
The American robin, however, is a thrush. Be- 
longing to the species Turdus migratorius, it 18 
much larger than the European birds. It is 10 10- 
long, has a black head and back, and the breast 
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is chiefly of an orange color. The female is duller 
in color than the male. It is migratory, reaching 
the Northern states and Canada in the spring. 
Two broods of young are reared each year, 
usually from four to six in each brood, and they 
return northward to breed the following season. 
Robins are familiar birds with a pleasant song. 

Robin Hood (ró//in hood). See Hood, Robin. 

Robinia (ró-bin'i-4), a genus of shrubs and 
trees, The locust tree, also called “false acacia,” 
is the most important species. Native of North 
America, it yields valuable timber for cabinet 
work. Due to its fast growth, it is easily grown 
as a hedge and can be clipped in any fashion. 

Robinson, jackie (Jack RoosEvELT), baseball 
player, business executive, born in Cairo, Ga., 
Jan. 31, 1919. During his youth in Pasadena, 
Calif., he starred in school sports. After attending 
the Univ. of California at Los Angeles, in 1941 
he played professional football. He served in the 
Army (1942-45), reaching the rank of rst lieu- 
tenant. The first Negro member of a major-league 
team, he accepted (1945) an offer from the 
Brooklyn Dodgers baseball club; in 1949 he was 
voted the most valuable player of the National 
League. In 1957 Robinson retired from baseball 
and entered private industry. 

Robinson Crusoe (rõb'in-sün kroo'só), hero 
of the novel of the same name, by Daniel Defoe. 
See also Juan Fernandez. 

Robinson, edward, museum director, born 
Nov. 1, 1858, in Boston, Mass; died in New 
York City Apr. 18, 1931. He was educated at 
Harvard Univ. and at the Univ. of Berlin. In 
1885 he became curator of classical antiquities at 
the Boston Museum of Fine Arts, where he re- 
mained until 1905, serving as director during his 
last three years there. He was appointed assistant 
director of the Metropolitan Museum of Art, New 
York, in 1905 and became director in 1910, 2 
Position he held until his death. Robinson's spe- 
cial interest was the field of classical antiquities. 
He helped many U.S. museums select and arrange 
their collections of antiquities and casts and often 
Wrote the catalogues for such exhibits. He taught 
archaeology at Harvard, 1893-94, 1898-1902. 

Robinson, Edwin AnLiNGTON, poet, born at 
Head Tide, Me., 1869; died in 1935. He removed 
to Gardiner, Me. (1870), to New York City 
(1897), and spent his summers writing at Peter- 
boro, N.H. (after 1911). His poetry includes: 
“The Torrent and the Night Before" (1896), 

The Town Down the River" (1910), "The Man 
Against the Sky" (1916), “Lancelot” (1920), three 
Pulitzer prize-winners, "Collected Poems" (1921), 

The Man Who Died Twice" (1924), and "Tris- 
tram" (1927); "Sonnets" (1928), "Matthias at the 
Door" (1931), and "Talifer" (1933). He wrote 
two plays, "Van Zorn" (1914) and “The Porcu- 
Pine” (1915), 
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Robinson, JAMES Harvey, historian, born at 
Bloomington, Ill., 1863; died in 1936. After lec- 
turing on European history at the Univ. of Penn- 
sylvania (1891), he was associate professor (1892- 
95), then professor of history at Columbia Univ. 
(to 1919). During the years 1919-21, he helped 
to found the New School of Social Research at 
New York City, contributing to education new, 
progressive methods of co-ordinating factual his- 
tory with the social aspects of a given era. His 
writings include: “Introduction to the History of 
Western Europe” (1903), “The Development of 
Western Europe,” with Charles A. Beard (1907), 
and “The Ordeal of Civilization” (1926). 

Robinson, Lennox, playwright, novelist, born 
in Douglas, Ireland, Oct. 4, 1886; died in Dublin, 
Oct. 14, 1958. He twice managed (1910-14, 1919- 
23) the famous Abbey Theater and thereafter 
directed its productions. His plays, mainly about 
Irish politics and leaders, include “The White- 
headed Boy” (1916), “The Lost Leader” (1918), 
"The Big House" (1926), "The Far-Off Hills" 
(1931), and "Killycreggs in Twilight" (1937). 
He wrote a novel, “A Young Man From the 
South" (1917), and an autobiography, "Curtain 
Up" (1942); he was editing "The Oxford Book 
of Irish Verse" when he died. 

Robinson, SIR ROBERT, chemist, born Sept. 13, 
1886. A. professor of organic chemistry at Oxford 
Univ., England, he was awarded the 1947 Nobel 
prize for chemistry. The award was made for “his 
investigations on biologically important plant 
products, especially alkaloids.” He is noted for 
his work on the structure and synthesis of natural 
products, and participated in experimentation 
leading to the development of penicillin (q.v.). 

Robinson-Patman Chain Store Act (ràP- 
in-sitn pat man). See Trusts. 

Robot (ró'bót), a term coined from the Czech 
word robit, meaning "work," first used in Karel 
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Capek's play "R.U.R." ("Rossum's Universal Ro 


bots") to describe mechanical men or men turned 


into machines by means of repetitive or mechan 
ical work. In the Icelandic saga of Frithjof, her 


ship obeyed orders and ran without a helmsman; 
by 1927, a steamship guided by me 
made a 31-day run from San Francisco to New 
Zealand. Albertus Magnus, Roger Bacon, Des 
cartes and other philosophers have built and 
operated mechanical men 


hanical means 


The Televox, invented 
(1927) for the use of public utility companies, is 
capable of 


ansmitting electric-mceter 


actual 


readings, 
heights of w 


of val 


ves and switches, 


and can execute mechanical operations at 
the direction of a distant operator who uses cer 
tain tones of 
Traffic 


matical cal 


pitch to motivate the mechanism. 


systems, processing machines, and mathe 


ilators are all of control by 


mechanical means, 


in recent years even air 
planes have been piloted by remote c 
See Automation; ki 
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unable to repay him, was evicted from his es. 
tates and declared an outlaw (17 
he resorted to plunder of the duke's estate 


2). Thereafter, 


and 
surrounding lands, giving to the poor a portion 
of what he took. In 1715 he iinally supp 
the Pretender (see Jacobites) but took no part in 


the war, In 1727 he was imprisoned received 
a pardon just before he was to be sent to Bar 
Indies, It t 
noted that he is not the hero of the n 
same name by Sir Walter Scott 
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Roch (rók), saint, born in Mont 
ea. 1295; died there 1327. At th gc of 
the death of his parents, he distributed hi 


n 


to the poor and departed for Italy disguised as 


a pilgrim. During an epidemic of plague in Italy 


he miraculously cured the sick at Cesena, Rome 
and other cities, He himself was finally stricken 
but he recovered and returned te lier 
where he was arrested as a spy ar isoned 
He is invoked against the plague th is 
commemorated on Aug. 16. 

Rochambeau (róshäy-bő'), JEAN BAPTISTE 
DONATIEN DE VIMEUR, COUNT OF, soldier, born in 
Vendóme, France, July 1, 1 Thor! 
May 10, 1807. He was educated at the Jesuit 
college at Blois, entered the army in 174 ! 
served in Bavaria and Bohemia. In 1749 he was 
appointed governor of Vendóm it d 
his military service, In 1780 he was placed in 
command of 6,000 French t Amer 
by Louis XVI to aid the col their war 
against England. He landed ` RI 
but was forced to remain there for ar x 
cause the French fleet was blockac the 

itish in Narragansett Bay. In July 1781, he was 


able to leave Newport and joined Washington's 


army on the Hudson R 
then undertook the march on Yorktown (4.5) 
the campaign which resulted in the surrender 


( «ful end of 


nwallis on Oct. 19 and the succ 
ve American Revoution. The US. ¢ 
voted Rochambeau ks of the 
fore his return to F There he was made 
governor of Picardy and given the rank of field 


ne tha nati 


ance 


marshal in 1791. During the French Revolution 
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he commanded the Northern Army but resigned 
in 1792. Imprisoned, he was later released and 
subsequently served under Napoleon I. His 
memoirs of the American Revolution were trans- 
lated in 1838 as the “Memoirs of the Count de 
Rochambeau Relative to the War of Independ- 
ence.” 

Rochdale (réchdal), county borough of Lan- 
cashire, England, located 10 m. wr. of Man- 
chester. It is situated on the Roch River and on 
the Rochdale Canal. It is primarily a manufac- 
turing center, producing woolen and cotton tex- 
tiles, rayon, paper, and textile machinery. 
Important buildings include the parish church 
of St. Chad (built in the 12th century) and the 
Archbishop Parker free grammar school, which 
was founded in 1565, 

Rochdale saw the birth of the co-operative 
movement in the founding in 1884 of the Equita- 
ble Pioneers of Rochdale (see Co-operation). The 
basic tenets of later consumer co-operatives were 
derived from the society and have become known 
as the Rochdale Principles, Population, 1951, 
88,429. 

Rochefort (résh-fér’), a port city in France, 
in the department of Charente-Maritime, 17 m. 
1. of La Rochelle. It is situated on the Charente 
River and near the Bay of Biscay. Jean Baptiste 
Colbert created a naval station here in 1666, 
and until the roth century Rochefort was a chief 
Atlantic port. Its chief manufactures include 
beer, tile, and clothing; there are also some 
foundries and shipyards. Population, 1954, 30,858. 

Rochefort, victor nenni, journalist and states- 
man, born in Paris, France, Jan, 30, 1830; died 
in Aix-les-Bains, June 30, 1913. He began his 
Career as a journalist by contributing articles to 
the newspaper Figaro and later (1863) became 
its editor, In 1868 he founded and edited the 
journal La Lanterne, in which he opposed the 
empire of Napoleon III, but it was quickly sup- 
pressed, and he fled to Belgium. Returning to 
Paris in 1869, he was elected to the chamber of 
deputies. Rochefort then founded and edited the 
Marseillaise, a journal in which he continued his 
attack on Napoleon III, but it too was supprested, 
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Completed in 1956 as part of a new civic center, the memorial stands on the bank 
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and he was briefly imprisoned; on his release in 
1870, he returned to public life. He sympathized 
with the Commune of Paris in 1871 and, as a 
result, wàs imprisoned and banished to New 
Caledonia. He escaped from there to London in 
1874, and later went to Geneva, but was per- 
mitted to return to France in 1880, He then 
founded and edited L'Intransigeant and was 
twice elected to the chamber of deputies. In op- 
position to Léon Gambetta, he supported Gen, 
Georges Boulanger (44.9.) and was again exiled 
(1889-95). Upon his return, he edited the journal 
La Patrie. 

Rochester (rdch’és-tér), a city in Minnesota, 
seat of Olmsted County, on the Zumbra River, 
about 85 m. s.x. of St. Paul, served by the Chicago 
and North Western and the Chicago Great 
Western R.R.'s. It is surrounded by fertile farm- 
ing and dairying country, and although. there 
are some light industries—e.g., pea canning and 
pharmaceutical laboratories—it is primarily a 
medical center. Rochester is the seat of the Mayo 
Clinic (q.».), St. Mary's and other hospitals, and 
of the Mayo Foundation Museum of Hygiene and 
Medicine. Settled in 1854, the community was 
incorporated in 1858. Population, 1950, 29,885. 

Rochester, a city in New Hampshire, in 
Strafford County, on the Cocheco River, 77 m. N. 
of Boston, Mass. Served by the Boston and Maine 
R.R., Rochester is primarily an industrial com- 
munity, manufacturing shoes, plastic heels, 
woolen goods, wood and paper boxes, and elec. 
tronic sheetmetal components. Rich farmland 
surrounding the city is devoted chiefly to live- 
stock and poultry raising. Incorporated as a town 
in 1722, Rochester was chartered as a city in 
1891. Population, 1950, 132776. 

Rochester, a city and port of entry in New 
York, seat of Monroe County, located on the 
lower Genesce River and extending southward 
from Lake Ontario some 12 m. The city covers 
an area of 34 sq. m., and the river flows down 
over three steep falls—the highest 95 ft.— within 
the city limits, supplying a major share of Roches. 
ter's electric power, More than ten highway and 
four railroad beidges span the river, and the 
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Barge Canal crosses near the southern border in 
a great control basin reaching north into the 
heart of the city. 

Description: A manufacturing city, on the 
main line of the New York Central, with four 
minor railroad connections to the south, Roch- 
ester is best known as the home of the Eastman 
Kodak Co. The principal business streets are 
Main St., running east-west, and State and Ex- 
change Sts. running respectively north and south 
from the old “Four Corners,” just west of the 
river. East Ave. branches off from Main St. and 
is lined with elm trees and great mansions. Roch- 
ester’s parks, of which Highland Park (107 
acres) is the most famous, because of its lilacs, 
comprise almost one-tenth of the city’s area, and 
trees line all of the residential streets. The Roch- 
ester and Monroe County Airport is located on 
the city’s southwestern border, about 5 m. from 
downtown. 

Commerce: In addition to technical industries 
such as optics, scientific equipment, and electric 
machinery, Rochester specializes in quality clothes 
for men, food processing, and the manufacture 
of machine tools. Because of its geographic po- 
sition, the city’s industrial and commercial 
growth is dependent upon producing quality 
goods, Rochester is the center of a standard 
metropolitan statistical area (pop., 1960, 586,- 
387) which includes all of Monroe County. The 
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city produced a value added by manufacture of 
$1,006,462,000 in 1958. 

EDUCATION AND CULTURAL Instirutions: The 
technology and skills required in Rochester's in- 
dustries are well served by the school system, by 
the practical arts training at the Rochester Inst. 
of Technology, and the specialized science 
courses at the Univ. of Rochester (founded in 
1850; enrollment, ca. 6,500; faculty, ca. 1,000). 
There are three Catholic institutions—Nazareth 
Coll. (women), St. John Fisher Coll. (men), 
and St. Bernard Sem.; the Colgate-Rochester 
Divinity School is Baptist-maintained. Public- 
and parochial-school enrollments number ca. 
43,000 and 33,000, respectively. 

The city's cultural facilities include the world- 
renowned Eastman School of Music, the Mu- 
seum of Arts and Sciences, the Memorial Art 
Gallery, the Museum of Photography, the His- 
torical Society, and the Society for the Preserva- 
tion of Landmarks, as well as the Philharmonic 
and Civic orchestras and the Community Play- 
house. The library system is centered in the 
Rundel Building, one of the first buildings to 
arise on the new civic center site near the 
downtown business district. Noted for its con- 
tribution to the spirit of international good will 
and its efforts in the field of public welfare, 
Rochester was selected by the International Ad- 
visory Council and the U.S. Information Service 
for the first World Brotherhood Community 
Award (1958). 

Government: Since 1928 Rochester has had a 
council-manager government. Its nine-member 
council, elected for four-year—overlapping— 
terms, choses the mayor and a city manager for 
indefinite terms. 

History: Rochesterville, as it was originally 
named (after its founder, Col. Nathaniel Roch- 
ester), had its beginning as a mill town in 1812, 
and for two decades after the opening of the 
Erie Canal (1825) it was known as the “Flour 
City,” a name later changed (because of the 
active nursery industry) to “Flower City.” It is 
also frequently called “Kodak City.” 

The population of the city proper has stayed 
around 330,000 for three decades, but Monroe 
County—Rochester’s metropolitan district—has 
increased by 30 per cent during this period, 
reaching 579,000 in 1957. The decades of the 
city's most rapid growth were 1820-30 (1,500 to 
9,200) and 1910-20, when the population 1n- 
creased by 75,000, or 3o per cent. In 1950 the 
population was 332,488; in 1960, 318,611. 

Rockefeller (rok’e-fél-ér), JOHN DAVISON, 
capitalist and philanthropist, born in Richford, 
N.Y., July 8, 1839; died in Ormond Beach, Fla» 
May 23, 1937. He went with his parents to 
Cleveland, Ohio, in 1853, and, after attending 
public school and a brief business course, he 
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gan work in 1855 as an assistant bookkeeper. In 
1858, with his own careful savings and a gift of 
$1,000 from his father, he became a partner in 
the produce commission business. In 1862, when 
he was 23, Rockefeller and a partner invested 
$4,000 to enter the oil refining business, then 
centered in Cleveland; in 1867 they added Henry 
M. Flagler (4.v.) to the firm. The oil industry 
was unorganized and speculative, the price of 
crude petroleum rising by violent spurts and dips 
from ro cents a barrel in 1862 to $12 in 1864. 
Rockefeller sought by purchase and agreement 
to stabilize the refining and transportation of oil. 


Courtesy Ivy Lee & T. J. Rose 
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In 1870 he formed the Standard Oil Co. (q.v.), 
Tetaining 26 per cent of the stock. In a dozen 
years the company exercised monopoly control. 
Yielding to court attack, the various company 
Clements recombined into an informal associa- 
tion, "the original trust,” the trustees holding 
the securities of 40 widespread companies which 
they operated as a unit. This organization was 
ordered to be dissolved in 1892, but this did not 
take place until 1899. From the beginning, 
Rockefeller dominated the giant company’s pol- 
icy and development. He also invested heavily 
in other major enterprises, railroads, banks, and 
pe Lake Superior iron mines; he was active in 
orming the U.S. Steel Corp. Retiring in 1911, 
hi Increasingly turned over business matters to 
„us son, John D. Rockefeller, Jr. (q.v.), while 
Interesting himself in philanthropy. Rockefeller 
was recognized throughout his life for superla- 
tive business talent, vision, energy, and resolute 
character. The bitter criticism he incurred in 
E decades was, to a great extent, over- 
T adowed later by his giving, especially through 

€ Rockefeller Foundation (4.v.). His varied 
Philanthropies, establishing new methods and 
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outlooks for such activity and handling more 
than $500,000,000, include the Rockefeller Inst. 
for Medical Research, the General Education 
Board (qq.v.), and the Laura Spelman Rocke- 
feller Memorial (1918), which was merged with 
the foundation in 1929. 

Rockefeller, youn pavison, JR., industrialist, 
philanthropist, born in Cleveland, Ohio, Jan. 29, 
1874; died in Tucson, Ariz., May 11, 1960; son 
of John D. Rockefeller (q.v.). He was graduated 
(1897) from Brown Univ. and in 1911 assumed 
management of his father’s interests in the Stand- 
ard Oil Co. He also was active in the philan- 
thropic organizations founded by his father. His 
own gifts include grants to the Riverside Church 
and the Lincoln Center for the Performing Arts 
in New York City, to scientific bodies, and to 
historical projects such as the restoration of Colo- 
nial Williamsburg, Va. In 1931 he founded Rocke- 
feller Center (g.v.) and in 1947 donated the site 
for the United Nations (4.v.) headquarters in 
New York City. 

Rockefeller, NeLson ALDRICH, administrator, 
born in Bar Harbor, Maine, July 8, 1908; son of 
John D. Rockefeller, Jr. (q.v.). After graduating 
from Dartmouth Coll. (1930), he became director 
of Rockefeller Center, Inc., and later served as 
its president and chairman, From 1940 to 1944 
he was coordinator of Inter-American Affairs in 
the U.S. Dept. of State and during 1944 and 1945 
a U.S. Assistant Secretary of State. He also served 
in the government as chairman of the Point Four 
foreign-aid program (1950-51), as a special as- 
sistant to the President (1954-55), and as Under 
Secretary in the Dept. of Health, Education, and 
Welfare (1953-54). Among his many civic posi- 
tions of importance, he is a trustee of the Mu- 
seum of Modern Art of New York City. Until 
April 1958 he was president of the Rockefeller 
Brothers Fund, Inc., which surveys the contem- 
porary scene. In 1958 and 1962, after vigorous 
campaigns, Rockefeller (a Republican) was 
elected governor of New York State. 

Rockefeller, wiw1am, capitalist, born in 
Richford, N.Y., May 31, 1841; died in Tarrytown, 
N.Y., June 24, 1922. He began his business career 
as a bookkeeper but in 1865 joined his brother, 
John D. Rockefeller (qv.), in the oil refining 
business. In 1867 he became head of the Rocke- 
feller interests in New York City, primarily of 
the export subsidiary of what later became the 
Standard Oil Co. He was an able financier and 
promoter, and his business enterprises and in- 
vestments in copper mines, many railways, and 
public utility corporations yielded large returns. 
With his great wealth he helped in the expan- 
sion of the National City Bank of New York. 

Rockefeller Center, collective term for a 
group of buildings in New York City, which 
covers a total of nearly four New York City blocks, 
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A “city within a city,” the world's largest privately 
owned business and entertainment center 


including the three blocks from 48th to 51st Sts. 
between Fifth Ave. and the Ave. of the Americas, 
a large portion of the 51st-s2nd St. block, and a 
blockfront on the west side of the Ave. of the 
Americas between 5oth and srst Sts. The first 
building was started in 1931; the last of the cur- 
rent structures was completed in 1959. Together, 
the buildings cover a surface area of more than 
14.5 acres (631,620 sq. ft.), of which 450,705 sq. 
ft. are leased from Columbia Univ. The center 
comprises the following buildings: The Ameri- 
can Metal Climax Bldg., Radio City Music Hall, 
RCA Bldg., RCA Bldg. West, British Empire 
Bldg., La Maison Francaise, Palazzo d'Italia, In- 
ternational Bldg. North, International Bldg., Gen- 
eral Dynamics Bldg., The Associated Press Bldg., 
Eastern Air Lines Bldg., US. Rubber Co. Bldg., 
Esso Bldg., U.S. Rubber Co. Bldg. Addition, and 
the Time & Life Bldg. The RCA Bldg., with its 
70 stories, is 850 ft. high, one of the six tallest 
buildings in the world. In the offices of more than 
a thousand firms in the center, nearly 40,000 per- 
sons are employed. In addition to offices, there are 
underground concourses, restaurants, shops, ex- 
hibits, and a U.S. post office. The architecture is 
an example of modern functional style. 

Rockefeller Foundation, tHe, chartered 
(1913) for the purpose of promoting "the well- 
being of mankind throughout the world." It seeks 
to advance its purpose through grants to universi- 
ties, research institutes, and other qualified agen- 
cies conducting work within the scope of its 
program. The foundation's program is concerned 
with certain fields in medical education and pub- 
lic health, biological and medical research, agri- 
culture, the social sciences, and the humanities. 
For the support of its activities, the foundation 
appropriated, through 1961, $735,030,792.11. 

In medical education and public health, the 
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improvement of both medical and.nursing edu- 
cation, medical care, and work directed toward 
the solution of fundamental public-health prob- 
lems are emphasized. In biological and medical 
research, grants (currently primarily furnished 
for the development of universities and research 
institutions abroad) aid research in the biological 
sciences and in the chemical and physical sciences 
as they contribute to understanding of the living 
world. The foundation staff conducts research on 
the insect-borne viruses of importance to human 
health. The program in agriculture is directed 
toward long-range improvement of world food 
supplies, through support of basic research, train- 
ing activities, and field research and demonstra- 
tion programs conducted by the staff. In the social 
sciences, economics, political theory, international 
relations, sociology, and economic-development ac- 
tivities are emphasized. The humanities program 
supports work in intercultural studies, humanistic 
research, literature, and the arts. Under a fellow- 
ship program, chiefly for postdoctoral study, the 
foundation seeks to train personnel in its fields of 
interest. Headquarters are in New York, N.Y. 

Rockefeller Institute for Medical Re- 
search, founded by John D. Rockefeller in 
1901, in New York City, "to conduct, assist, and 
encourage investigations in the sciences and arts 
of hygiene, medicine and surgery, and to make 
knowledge relating to these various subjects 
available for the protection of the health of the 
public and the improved treatment of disease and 
injury." In 1954 the charter was amended so as 
to make the institute a part of the Univ. of the 
State of New York with authority to grant ad- 
vanced degrees. Publications are The Journal of 
Experimental Medicine, The Journal of General 
Physiology, and The Journal of Biophysical and 
Biochemical Cytology. Reprints of publications 
are published as Studies and the results of con- 
ferences as Monographs. 

Rocket (rk’ét), a propellant device that op- 
erates by the discharge of high-velocity gases 
which are generated completely within its body. 
The rocket travels in the direction opposite to 
the direction of discharge of the gases. It is 
capable of propelling aircraft, missiles, or space 
craft. Rockets operate in the vacuum of outer 
space as well as in the earth’s atmosphere. See 
Escape Velocity; Military and Naval Progress; 
Missile; Rocketry. 

Rocketry (rdk’é-tri), the body of knowledge 
concerning the design, construction, and use © 
rockets (see Rocket). The basis of rocketry is à 
physical principle called conservation of momen- 
tum, which states that the vector sum of the 
product of the masses and velocities of a body or 
system of bodies is constant if no external forces 
act upon the system. In the case of a rocket, the 
mass of the expelled gases times their backwari 
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velocity equals the mass of the rest of the rocket 
times its forward velocity. The higher the gas 
velocity, then, the faster a rocket will go with 
a given amount of fuel. 

Originally, rockets were used in China—they 
were mentioned by Marco Polo. These were 
driven by gunpowder, also a Chinese invention, 
but were only for fireworks displays. Today they 
are called “skyrockets,” 

Modern rockets are powered by either solid or 
liquid fuels. Solid propellants contain the oxygen 
needed for the combustion of the fuel in the 
form of an appropriate chemical compound; some 
examples of solid propellants are gunpowder, 
cordite, and ballistite. Liquid-propelled rockets 
have their fuel in one tank and the oxidizing 
agent in another. The two are mixed in a reac- 
tion chamber, where they combine and discharge 
through a nozzle and thus provide thrust. Some 
liquid-propellant combinations are kerosene and 
liquid oxygen, aniline and nitric acid, and hydra- 
zine and hydrogen peroxide. 

When solid fuels are used, they may either be 
packed tightly in the rocket or else prepared in 
special shapes designed to promote uniform com- 
bustion. At present, liquid fuels are preferred for 
larger missiles because combustion may be pre- 
cisely controlled, while with solid fuels there is 
no way of stopping or slowing down the reaction 
once started. However, solid fuels are easier and 
safer to handle, and improved solid-fuel rockets, 
such as the Navy Polaris, are coming into use. 

Rockets with two or more stages are often 
used. These consist of a series of rockets, each 
mounted in the nose of a larger one. When the 
first rocket has been fired, its body shell (con- 
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IRBM BLAST-OFF 

A Thor intermediate-range ballistic missile is launched 
in a successful test at Cape Canaveral, Fla. 
———————— 
taining the fuel tanks and engine) drops off. 
Then the next rocket fires, its efficiency being 
greater because it does not have to push the dead 
weight of the spent earlier stage. As many as 
four stages have been used successfully; a greater 
number presents too many opportunities for fail- 
ure at present for it to be practical, but, in prin- 
ciple, the number of stages is unlimited. 

Rockets can be steered during flight by mov- 
ing vanes, which direct the expelled gases, or 
by firing auxiliary rockets at an angle to the main 
rocket, or by tilting the rocket engine as a whole 
with respect to the vehicle that the rocket is 
propelling. 

Rockets in current production range from small 
1- or 2-lb. weapons designed for infantry launch- 
ing against tanks to gigantic intercontinental 
missiles weighing many tons and capable of carry- 
ing atomic or hydrogen warheads. 


Rocket AND MISSILE GLOSSARY 


Absolute temperature. Graduated in Kelvin degrees 
above absolute zero. 
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Absolute zero. Minus 273 degrees C. 
Acceleration, Rate of change of velocity, expressed 
in terms of per second per second. 

Aerobee. A US. high-altitude research rocket. 

Airlock. A system of airtight doors, such as those 
used in digging tunnels beneath rivers. 

Air resistance. Resistance by the air to anything 
moving through it 

Angular velocity. The rate of change of the direc 
tion of a moving object. 

Apogee. The position of any object in its orbit 
when it is farthest from the earth. 

Artificial earth satellite, Object thrown into space 
from the earth in such fashion as to establish an orbit. 

Aspect indicator. An instrument to establish the axis 
of a missile relative to its heading 

Astronautics. The science of traveling through space 
or of sending vehicles, ‘manned and unmanned, 
through space. 


The science of physics as applied to 
astronomy, 
Atlas. A U.S. intercontinental ballistic missile, 


BOMARC GROUND-TO-AIR MISSILE 
The 47-14 missile is propelled at takeoff by a liquid- 
fuel rocket engine, later by two ramjet engines 
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Atmosphere. The gascous envelope surrounding any 
heavenly body. 


Atom. The smallest unit of a chemical element 
identifiable with the element 

Atomic energy. Of two kinds, fissionable and fusion 
able: Fissionable energy from the atom occurs when 


its heart is split; fusionable energy from it occurs 
when atomic particles join together 


Ballistics. The science of projectiles 

Bolometer. A sensitive instrument to m 

Bomarc. A U.S. surface-to-surface missile 

Booster. A propulsion unit to assist in a missile or 
aircraft take-off 

Breaking ellipses, Descriptive of "porpoising" be 
havior intended for man-made outer space vehicles to 
decelerate in re-entering the carth's atmosphere 


» as missiles. 


asure heat. 


Characteristic velocity. In effect, the sum of all the 
velocities needed by a missile to escape the carth, de 
€elerate to its objective, escape the objective 
celerate to carth. 

Cloud chamber. A device 
atomic particles, 

Coriolis force. The deflection imparted to a projec 
tile due to the carth's rotation. 

Corporal. A U.S. surface-to-surface missile 

Cosmic rays. Atomic nuclei from interstellar space 
that bombard the earth's atmosphere 

Count-down. The procedure of checking cach sya 


and de 


to detect charged sub 


tem and subsystem preparatory to launching a rocket, 
using inverse numerical order 
Critical frequency. That at which radio waves are 


reflected back to earth from an ionized layer 

Critical temperature. That at which a gas cannot 
be liquefied. 

Cryogenics. The science of low temperature condi 
tions. 

Cutoff receiver. A radio set that responds to à 


ground command to stop the flow of fuel in a missile 


Decay, Loss of energy in an orbiting satellite 
Deceleration. Slowing down 


Declination, Angular stance from the celestial 
equator 

Density. Mass-per-unit volume 

Destruct. To destroy a missile that has been 
launched. 


Dog house. Housing outside a rocket that houses 
instruments (dang). 

Doppler effect. The apparent change in the wave 
lengths of any wave-emitting object when the object 
and/or observer are in movement 

Dry weight. A missile without fuel 

DynaSear. A boost-guide, orbital space craft 


Eccentricity. Degree of deviation from circular orbit 

Ecliptic. Plane of carth's orbit around sun. 

Electrojet. Measurements of the carth’s magnetx 
field. 

Electromagnetic spectrum. The entire range of fre 
quencies in electromagnetic radiation 

Emissivity. The ability of a surface to effect thermal 
radiation, 

Escape velocity. The initial speed needed to ore 
come the pull of the gravity of any body 

Exhoust velocity. That at which propulsive gaset 
leave a rocket. 


Exosphere. The outermost fringe of the atmosphere 
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ION ROCKET 


MODEL OF 


MODEL OF AN ION ENGINE 


A theorctical method of space-travel propulsion 


Exotic fuel. One using chemicals having an excep 
Honally high rating, such as liquid oxygen 
Extragalactic nebulae, Systems in the universe out 


side our own galaxy 


Føkon. A U.S. air-to-air missile 


Fall-out, Descent of radioactive dust through the 
Atmosphere 
Free foll. Behavior of objects or persons in the 


absence « 


O, The gravitational force or pull of the earth. 

Galactic absorption, Absorption of light by inter 
Mellar matter in a galaxy 

Golaxy. A group of several billion suns, star clusters, 
ftc. Most recognizable is the earth's galaxy, the Milky 
Way 

Gomma ray. A high-energy photon 

Gentry. A special crane used in missile launchings 

Gimballed motor. A rocket mounted on a 


motor 


Movable frame—to correct for pitching and yawing 
movementy—aused to steer a missile 
Gravity, The force which tends draw. all bodies 


Án the carth’s sphere toward the earth's center; the at 
Waction between all particles of matter anywhere 
Guidance system. An automatic control system for 
havigation of a missile or space system 


The amount of time required to reduce 
nt's radioactivity by half 

Heaviside layer. A region of the ionosphere 

High-temperature belt. A region of the earth's at 
Imoiphere at an altitude of about 4$ m. 

Met. Radioactive (dang) 

Mydrosone. An exotic fuel 

Hydrocarbon. A derivative of petroleum 


peroxide. A chemical used as an oxygen 
Wurce in rockets 


Inertial guidance. An automatic navigation system 
Wing gyroscopic devices that absorb and interpret data 
9n speed, position, etc., and adjust a missile (or space 
Graft) to a predetermined flight path. 

wed guidance. A system for reconnaissance of 
Margen and navigation using infrared heat sources. 
inental ballistic missile (ICBM). A long 
oo rocket weapon not subject to magnetic inter 
e 


Interplanetary space. The region between planets 


Interstellar space. The 
galaxy 

fon, An electrically charged atom or group of atoms. 

lon engine. A theoretical engine in which the thrust 
to propel a missile would be obtained from a stream 
of ionized atomic particles, generated by atomic fusion 
or fision or solar energy 

lonosphere. The outer region of the atmosphere 

IRBM. Abbreviation for intermediate-range ballistic 
missile 


region between stars in a 


Jodrell Bank, Site of the world's largest radio tele 
scope, in. England. 


Kiloton. Measurement of nuclear (or A-bomb) en 
ergy, equal to a thousand tons of TNT 


00 m., the distance 
à unit of astronom 


light year. Some 6,000,000,000, 
that light can travel in one year 
ical distance 

Liquid propellant. Rocket fuel using one or more 
liquids in a mixture (such as fuel, oxidizer, and an 
additive) 


LOX. Liquid oxygen 


Magnetic storm. Fluctuations in the carth's magnetic 
field caused by solar flares 
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MAGNETIC FIELDS IN SPACE 


Magnetic storms disrupt communications 
————— 
Mognetohydrodynamics. The study of the interac 
tion between magnetic fields and electrical conducting 

fluids and gases 

Metoder. A US. subsonic and winged tactical mis 
sile 

Minitrock. Short for minitrack radio; the track of a 
miniature transmitting set emitting telemeter-type 
signals 

Missile. A weapon or object which is thrown or 
projected so as to strike a distant target 
dest 


that * matter 


Negotron. An “antiproton 
with a consequent release of energy 
Nike. A US, surface-to-air interceptor m 
Nose cone. The cone-shaped now of a mi 
to withstand friction occasioned by the high tempera 


ture of hypersonic speeds 


Orbital velocity. Speed of a body in closed or open 


orbit, most commonly applied to elliptical or near 


le 
sile built 


circular orbits. 

Oxidizer. A substance (generally LOX) that sup 
plies oxygen to burn a fuel to produce heat and gas; 
in a rocket, oxygen for a propellant 
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Parabolic velocity. Speed required to carry a body 
an infinite distance (equivalent to escape velocity). 

Parsec. A unit of measure for interstellar space, 
equal to 3.26 light years. 

Payload. The “useful” load of a rocket or space 
ship, such as persons and scientific instruments. 

Perigee. The point in orbit of a missile or satellite 
closest to the earth. 

Perihelion. That point nearest the sun in the orbit 
of any member of the solar system. 

Period. Time required for an orbiting body to make 
a single revolution around its primary. 

Perturbation. The effect of the gravitational attrac- 
tion of one body on the orbit of another. 

Photon. The unit of light or other electromagnetic 
radiation that measures out to one quantum of energy. 

Photon engine. A type of rocket or missile engine 
in which the thrust is derived from harnessing a 
stream of light rays. 

Pickup. A sensing unit that measures such variables 
as temperature, pressure, and velocity during flight. 

Pitchover. Turning of a vertically rising vehicle into 
a course leading to a particular target. 

Planet. A heavenly body, usually shining from re- 
flected light, that orbits around the sun or other stars. 

Plasma jet. A device for producing a stream of very 
hot or ionized gas. 

Precession. The change that occurs in the position 
of the carth's axis of rotation in space due to the gravi- 
tational attraction of the sun and moon. 

Primary. The body around which a satellite orbits. 


Radial velocity. The speed of approach or departure 
of a body under observation. 

Rascal. A U.S, air-to-surface missile. 

Redstone. A U.S. surface-to-surface ballistic missile. 

Re-entry. The return of a missile or space craft into 
the earth's atmosphere after having been rocketed 
above it. 

Refraction. The bending of light rays in a trans- 
parent substance, 

Regulus. A U.S. surface-to-surface winged missile. 

Relaxation time. Period required for material to 
return to a normal state after stress or temperature 
change. 

Revolution. Orbital motion around a primary. 

Rotation. Rotary motion on an axis. 


Sensible atmosphere, That offering resistance, that 
«an be felt. 

Sidereal. A measurement of time; a sidereal day is 
the time required for the earth to make a complete 
revolution as measured from the stars. It is four min- 
utes shorter than our day, which is called a solar day. 

Snark. A U.S. surface-to-surface winged strategic 
missile, 

Solar engine. One designed to use the sun's heat 
as an energy source. 

Space station. A manned artificial satellite. 

Static firing. Testing a rocket motor on the ground. 
_ Stratosphere. A stratum of the atmosphere lying 
immediately above the troposphere and immediately 
below the chemosphere; about 7 m. up, it extends 20 
or more m. 


Telemeter. To transmit data over great distances by 
means of electronic instruments. 

Terrestrial space. That near the earth, close enough 
for the earth's influence to be dominant. 


Tolerance. In radiation, the amount of radiation a 
person may absorb without harm. 

Trajectory. The path taken by a missile, 

Translunar. Beyond the moon, 

Troposphere. The lower area of the earth's atmos- 
phere. 

Thrust: The propelling force exerted by a reaction 
engine. 

Ultraviolet radiation. Emitted by heat sources on 
wave lengths shorter than those of light. 

Umbilical cord. Any servicing or electrical line con- 
necting a rocket or missile with ground units before 
launching time (slang). 

Universal time. The same as Greenwich Mean Time. 

WAC Corporal. A U.S. high-altitude research rocket. 

Waste disposal. Getting rid of the "hot" ashes 
which are a by-product of a chain reaction. 

Weightlessness. The absence of any gravitational 
pull on a person or object. 

Rockford (rék’férd), a city in north central 

Illinois, seat of Winnebago County, on the Rock 
River, ca. 90 m. N.w. of Chicago. It is on the Illi- 
nois Central and other railroads. It is primarily 
an industrial community, manufacturing machine 
tools, hardware, farm implements, automobile 
parts, precision machinery, and household ap- 
pliances. Rockford is the center of a standard 
metropolitan statistical area (pop., 1960, 209,765) 
including all of Winnebago County. The city had 
a value added by manufacture of $297,984,000 in 
1958. The surrounding area is devoted to farm- 
ing, chiefly grain, and dairying. The city is the 
seat of Rockford Coll. Camp Grant, an induction 
center in both World Wars, is 4 m. s. of the city 
and is used as the greater Rockford airport. 
Founded in 1834, Rockford was incorporated in 
1852. The city is governed under the aldermanic 
system. Population, in 1950, 92,927; in 1960, 
126,706. 
Rock Gardening (rok giir’den-ing), the art 
of arranging plants in rocky areas or of creating 
artificial rocky areas decorated with plants which 
thrive in such localities. An otherwise unattrac- 
tive or infertile area may thus be made into 2 
flourishing garden. The art has been carried out 
with very charming results in areas where the 
soil is too sandy for ordinary gardening, ¢.g., on 
Cape Cod and at Pacific Grove, Calif. Sec also 
Gardening. A 1 

Rock Hill (rök Ail), a city in South Carolina, 
27 m. s. of Charlotte, N.C., situated on the 
Catawba River, and served by the Southern R.R. 
The manufactures include cotton textiles, hosiery, 
textile chemicals, truck bodies, and concrete prod- 
ucts. The surrounding area is devoted to farm- 
ing, chiefly fruit growing and turkey raising. Rock 
Hill is the seat of Winthrop Coll. About 28 m- 
away is the Kings Mountain National Military 
Park, which includes the site of a battle (1780) 
of the Revolutionary War. Founded in 1852, 
Rock Hill was incorporated as a city in 1892. 
Population, 1950, 24,502; in 1960, 29,404- 
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Rockingham Ware. See Chinaware. 

Rocking Stones (róK'ing stónz), or LOGAN 
sTONES, large stones that are poised so as to rock 
when pressure is applied. It is thought that this 
phenomenon is usually due to boulders having 
been deposited by the action of glaciers, but some 
rocking stones have been formed by the action of 
wind, water, and other natural causes. The most 
remarkable example of this class is the rocking 
stone of Tandil, in Argentina, about 200 m. s. of 
Buenos Aires. It weighs 700 tons and is so deli- 
cately poised as to rock in the wind. 

Rock Island (rok i'land), county seat of Rock 
Island County, Illinois, 180 m. s.w. of Chicago, 
located at the junction of the Mississippi and 
Rock Rivers at the point where the Hennepin 
Canal reaches the Mississippi. It is served by 
the Chicago, Rock Island & Pacific, the Chicago, 
Milwaukee, St. Paul & Pacific, the Chicago, Bur- 
lington & Quincy, and other railroads. Two 
bridges connect Rock Island with the Iowa shore 
of the Mississippi. The island houses the army's 
Rock Island Arsenal. Manufactures include farm 
implements, millwork, rubber footwear, paper 
boxes, automotive equipment, electrical sup- 
Plies, machinery, and ironware. Rock Island 
is the seat of Augustana Coll. Blackhawk State 
Park, once an Indian playground, is now a 
recreation center. The place was settled in 
1828 as Stephenson and received its present 
name in 1841. Population, 1940, 42,775; in 1950, 
48,710, 

Rockland (rdk//and), county seat of Knox 
County, Maine, on Penobscot Bay, 85 m. N.E. of 
Portland. It is on the Maine Central R.R. and 
has a fine harbor. It is the center of the Penob- 
scot Bay resort area, with its yachting, motor- 
boating, and deep-sea fishing. Manufactures in- 
clude boots and shoes, clothing, boilers, canned 
fish, lime, and machinery. The surrounding 
country is fertile and contains large granite and 
limestone quarries. In. i630 the first settlement 
was made in the vicinity. First known as East 
Thomaston, the name was changed to Rockland 
in 1850. It was incorporated in 1854. Population, 
1930, 9,075; in 1950, 9,234. 

Rockland, a town in Plymouth County, Mas- 
Sachusetts, 16 m. s.. of Boston. It is on the 
New York, New Haven & Hartford R.R. and is 
à commercial and manufacturing center. It has 
several fine schools and churches. The manufac- 
tures include boots and shoes and allied prod- 
ucts, including welts and dyes. Originally it was 
a part of Abington, but was incorporated as a 
Separate town in 1874. Population, 1950, 8,960. 

Rockne (rdk/n¢), knute KENNETH, football 
coach, born in Voso, Norway, in March 1888; 
died Mar. 31, 1931. He came to the U.S. in 1893, 
and later studied at Notre Dame Univ., from 
which he was graduated in 1914. He remained 
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at Notre Dame as an instructor in chemistry and 
as assistant football coach. By 1918 he was head 
coach and retained that position until his death 
in an airplane accident in 1931. Known as Amer- 
ica’s greatest football coach, Rockne was famous 
for his emphasis on sportsmanship and charatter 
as well as for his ingenuity in football strategy. 
The story of his life was produced in 1940 as the 
movie, “Knute Rockne—All-American.” 

Rock River (rok riv/er), a stream that rises in 
Wisconsin, flows through Illinois, and joins the 
Mississippi immediately south of Rock Island. It 
has a course of 375 m. and flows through a rich 
farming country. Among the cities on its banks 
are Janesville, Beloit, Rockford, Sterling, and 
Rock Island. 

Rocks (róks). See Geology. 

Rock Springs (rök springz), a city in Sweet- 
water County, Wyoming, 252 m. w. of Laramie. 
It is on Bitter Creek and on the Union Pacific 
R.R. and is surrounded by extensive coal-mining 
districts. It trades in coal and lumber. The seat 
of the Wyoming State Hospital, it was first set- 
tled about 1862. Population, 1950, 10,857. 

Rockwell (rók/wzl), norman, artist, born 
Feb. 3, 1894, in New York City, Before having 
completed high school, he became a student at 
the Art Students’ League in New York City, 
and was almost immediately successful in selling 
his paintings to magazines. He is best known 
for his covers for the Saturday Evening Post, 
and his widely distributed illustrations of the 
Four Freedoms. Believing that every picture 
should tell a story, he draws his illustrations with 
careful realism and minute detail. 

Rocky Mount (rd4’7 mount), a city located 
in both Edgecomb and Nash Counties, North 
Carolina, about 47 m. N.e. of Raleigh, In a to- 
bacco, cotton, and peanut-producing region, it 
has manufactures of these products, as well as 
of textiles and wood products. It was founded 
in 1867 and incorporated as a city in 1907. Popu- 
lation, 1940, 25,568; in 1950, 27,697. 

Rocky Mountain Goat (mount'in gót), a 
ruminant quadruped native to the Rocky Mts., 
ranging from Colorado to the Arctic Circle. It is 
a beautiful animal, covered with long white hair, 
and its skin is valued in the market. The flesh is 
tender and nutritious. Its size is about that of 
the domestic goat, but the limbs are stronger and 
the body is heavier. The mane is erect, the horns 
are slightly curved, and the beard on the throat 
is quite like that of a goat, but it is a much 
finer-looking animal. The Rocky Mountain sheep, 
or bighorn, is an allied animal. It has shorter 
hair and immense horns. 

Rocky Mountains (mounf'inz), an extensive 
mountain system, including the most elevated 
peaks of North America. The name is sometimes 
applied to the entire mountain region in the 
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western part of the U.S., but it belongs more 
particularly to the eastern system of the Cordil- 
leras of North America, extending from the 
southern part of New Mexico to the Arctic 
Ocean, terminating near the northeastern corner 
of Alaska. This portion of the western highlands 
extends from New Mexico in a northwesterly 
direction, has a length of about 4,000 m., and 
encloses several very arid and elevated plateaus. 
It is widest at about the latitude of 40° and the 
trend is nearly parallel to the Pacific cooast. 

The principal ranges in New Mexico are the 
San Andres, Manzano, Gallinas, and Taos moun- 
tains. Castilla Peak, in the last named range, is 
one of the highest elevations, being 12,615 ft. 
above sea level. In Colorado many complicated 
ranges extend nearly parallel to each other, the 
most elevated peaks being Pike's Peak, r4,150 
ft; Gray's Peak, 14,345 ft.; Long's Peak, 14,275 
ft; and Mount of the Holy Cross, 14,176 ft. The 
Laramie, Big Horn, and Shoshone Mts. are 
among the ranges of Wyoming; Fremont Peak, 
in the Wind River Range, is one of the most 
elevated peaks in Wyoming, being 13,570 ft. 
The Wasatch Mts. trend in many parallel ranges 
through Utah, and in the northern region of 
that state is an extensive lake system, including 
Great Salt Lake. The principal ranges include 
Gilbert Peak, 13,690 ft.; Mt. Hilgard, 11,460 ft.; 
Mt. Terrill, 11,600 ft.; and Wheeler Peak, 12,075 
ft. The lofty ranges of the Bitter Root Mts. form 
part of the boundary between Montana and 
Idaho, with connected ranges in each state and in 
Washington, whence the Rocky Mt. system passes 
into Canada, 
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In Canada it forms the boundary between Al- 
berta and British Columbia, whence the princi- 
pal ranges pass through the upper part of the 
latter and thence northwesterly through Yukon, 
with ranges trending westward into Alaska. The 
most elevated peaks of Canada include Mt. 
Brown, 16,000 ft; Mt. Hooker, 15,700 ft.; Mt. 
Logan, 19,5314 ft; and Mt. St. Elias, 18,010 ft. 
The last two named are near the Alaska bound- 
ary and some distance northwest in Alaska is Mt. 
Wrangel, 19,400 ft. high. In 1901 the U.S. geo- 
logical survey reported that Mt. McKinley, height 
20,464 ft., is the highest peak in territory belong- 
ing to the U.S. It is situated about 200 m. N.w. 
of Mt. Wrangel, which was formerly considered 
the highest peak in Alaska. 

The Rocky Mts. are rich in minerals, which 
include gold, silver, copper, iron, granite, coal, 
petroleum, and many others, and the region pos- 
sesses some of the most extensive and productive 
mines in the world. The building of railroads in 
practically all parts of this mountain region has 
caused the rise of great cities, while settlers have 
been attracted there to establish productive vine- 
yards, orchards, and farms. In many regions stock- 
raising is a vast industry. Some portions are noted 
for their scenery, particularly the Yellowstone 
National Park in Montana, Wyoming, and Idaho, 
and the Rocky Mt. Park, near Banff, Alberta. 
The Missouri, Columbia, Colorado, Rio Grande, 
Arkansas, Mackenzie, Saskatchewan, Yukon, and 
other great rivers of North America have their 
source in the Rocky Mts. 

Rocky Mountain Spotted Fever, or TICK 
FEVER, an acute infectious disease transmitted. to 
man by ticks (4.v.). The causative organism is a 
type of Rickettsiae, microscopic organisms. Four 
to eight days after a bite by an infected tick there 
is usually a sudden onset of severe symptoms of 
chills, acute pain in the muscles and joints, with 
headache, high fever, etc. The condition is marke 
by nervousness, often with delirium and coma in 
severe or fatal cases. There is a characteristic rose- 
colored generalized skin rash of variable-sized 
spots which become purple and often hemorrhagic. 
The occurrence of this rash on the palms and soles 
is of diagnostic importance. A blood test called 
the Weil-Felix reaction is used for positive diag- 
nosis in uncertain cases. Treatment is symptomatic 
and supportive. Prophylactic measures include 
avoidance of and searching of the skin for ticks, 
destroying small animal hosts, dipping of infested 
livestock, and special vaccination of people i^ 
endemic areas. 

Rococo (ró-kó'kó), in art, the style prevalent 
in France at the time of Louis XV and—with 
certain modifications—simultaneously in ‘Get 
many, Austria, and elsewhere in Europe. A sub- 
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division of the Baroque style (g.v.), it is charac- 
terized by particular richness of ornamentation 
and curved lines. In contrast to the previous pe- 
tiod of the Baroque, Rococo decoration is loose 
and light. 

Rodentia (ró-dén'shi-à), or RODENTS, an order 
of mammals characterized by incisors shaped 
so that they can gnaw with ease the hard vege- 
table substances upon which they principally 
feed, such as nuts, grains, and the bark of trees. 
The rodents, as they are frequently called, in- 
clude about 20 families and several thousand 
species, among which are the mice, rats, squir- 
rels, beavers, agoutis, and lemmings. Most spe- 
cies are furred, but some, such as the por- 
cupine, have spines. Some are aquatic, as the 
muskrat, and some live largely in trees, as several 
species of squirrels, but the greater number live 
upon or burrow in the ground, While many are 
injurious to agriculture or obnoxious pests to 
dwellings, many are valuable for the fur they 
bear. In these animals the brain is small, espe- 
cially in those that feed strictly on herbs, but 
Most of the species are characterized by great 
vigor and activity. Many fossil remains of rodents 
are found from the earliest Tertiary epoch, in- 
cluding many species that differ from the animals 
Now in existence. 

Rodeo (r0’dé-0), originally a place where 
cattle were collected; it has now come to mean 
à special exhibition where cowboys gather to show 
their skills. Special events such as lasso (rope) 
Spinning and cattle roping are combined with 

bronco busting,” the art of riding untamed 
horses, Probably the outstanding rodeo in the 
USS. is the one held annually at Cheyenne, Wyo. 

Rodgers (réj/érz), youn, naval officer, born 
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in Hartford County, Maryland, Aug. 8, 1812; 
died in Washington, D.C., May 12, 1882. He was 
a son of Capt. John Rodgers (1771-1838), who 
fired the first shot of the War of 1812. In 1828 
he entered the navy and in 1853 was given com- 
mand of the steamer John Hancock, then sent on 
an exploring expedition to the North Pacific. He 
commanded the monitor Weehawken in 1863, 
when the vessel captured the Confederate iron- 
clad Atlanta, and was made commodore for his 
services. In 1869 he was given command of the 
China fleet as rear admiral and two years later 
captured several forts in Korea, thus ending the 
outrages perpetrated on American commerce off 
the Korean shore. He served as commander of 
the Mare Island navy yard at San Francisco from 
1873 to 1877, and in the latter year became super- 
intendent of the U.S. Naval Observatory at Wash- 
ington, a position he held until his death. 

Rodgers, ricHarp, composer, born in New 
York, N.Y., June 28, 1902. He met Lorenz Hart 
in 1919 while at Columbia Coll. and left school 
that year to study with Walter Damrosch (g.v.) 
at the Inst. of Musical Art. A short time later 
he and Hart (as lyricist) began their long col- 
laboration. They produced such musical plays 
as “Garrick Gaieties” (1925), “On Your Toes” 
(1936), “Babes in Arms” (1937), and “I Married 
an Angel” (1938). In 1943 Rodgers worked with 
Oscar Hammerstein II (q.v.) on “Oklahoma!”. It 
won a special Pulitzer prize (1944) and had one 
of the longest runs of any musical. Hart died in 
1943, and Rodgers began to work regularly with 
Hammerstein. Some of their musicals were “Ca- 
rousel” (1945), “South Pacific” (1949; New York 
Drama Critics Circle award, 1949; Pulitzer drama 
award, 1950), “The King and I” (1951; Antoi- 
nette Perry award, 1952), “Flower Drum Song” 
(1958), and “The Sound of Music” (1959). Ham- 
merstein died in 1960, but Rodgers continued to 
compose, most recently for the musical “No 
Strings” (1962). 

Rodin (7é-dan’), (FRANÇOIS) AUGUSTE (rent), 
sculptor, born in Paris, France, Nov, 12, 1840; 
died in Meudon, Nov. 17, 1917. At an early age 
he began to copy antique sculptures and, at 17, 
he studied with Antoine L. Barye (g.v.) and later 
(1864-71) with Albert E. Carrier-Belleuse. After 
traveling in Italy and Germany (1875), he ex- 
hibited the naturalistic sculpture “The Age of 
Bronze” in the Paris Salon of 1877, where it 
aroused stormy criticism., His reputation was 
established with his second major work, “St. 
John the Baptist Preaching” (1878-80). 

In 1880 he received his first public commission 
—the bronze portal for the Musée des Arts Déco- 
ratifs in Paris, “The Gate of Hell,” which was 
never completed, although it occupied him for 
over 20 years. A part of this gigantic composition, 
“The Thinker,” became what is probably his 
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best-known work. In 1884 he won a competition 
held by the town of Calais for a monument to 
Eustache de St-Pierre, a r4th-century hero of 
Calais. Instead of conceiving a single figure, 
Rodin sculptured St-Pierre with his companions, 
in “The Burghers of Calais," unveiled in 1895. 
Even by 1898 his work was still controversial. 
That year the Société des Gens de Lettres re- 
fused his tremendous figure of Balzac (8.11 ft.). 
It was finally erected in Paris in 1939. 

In the course of his work, Rodin aimed at an 
absolute interpretation of nature. Bronze and 
marble were his chief media, in which he created 
such famous works as “The Kiss” (marble, 1886) 
and “The Hand of God” (marble, 1897-98). All 
his portrait busts (e.g, Victor Hugo, 1897; 
Georges Clemenceau, 1911; Pope Benedict XV, 
1915) show intense and powerful expressiveness, 
and his drawings reveal his mastery of human 
anatomy and his economy and discipline in de- 
sign. For an example of his work, see Sculpture. 

Rodney (ród'ni), caesar, statesman, born in 
Dóver, Del, Oct. 7, 1728; died there, June 
26, 1784. He received his education at home and 
entered public life in 1755, as high sheriff of Kent 
County, Delaware. He later held various civil, 
judicial, and legislative posts in Delaware. Rod- 
ney was a representative from Delaware to the 
Stamp Congress (1765) and to the Continental 
Congress (1774-75) and a signer of the Declara- 
tion of Independence. He served in the Revolu- 
tionary War and in 1778 was elected president of 
Delaware for a three-year term. 

Rodzinski (ró-jin'ski), artur, orchestra con- 
ductor, born in Split, Austria (now Yugoslavia), 
Jan. 2, 1894; died in Boston, Mass, Nov. 27, 
1958. After getting a law degree at the Univ. of 
Vienna and studying music at the Vienna Acad. 
of Music, he was conductor of opera and of the 
Philharmonic Orchestra in Warsaw, Poland. He 
came to the U.S. in 1926 and was assistant con- 
ductor (1926-29) of the Philadelphia Orchestra 
under Leopold Stokowski. He conducted the.Los 
Angeles Philharmonic Orchestra (1929-33), the 
Cleveland Symphony Orchestra (1933-42), and 
the New York Philharmonic-Symphony Orches- 
tra (1943-47) and directed the Chicago Symphony 
Orchestra (1947-48). He was one of the first con- 
ductors of an American orchestra to conduct 
(1936-37) at the Salzburg (Austria) Music Fes- 
tival. After 1948 he was a guest conductor of 
orchestras in the U.S., Europe, and South Amer- 
ica; he conducted (1953) the première of Proko- 
fieff's opera “War and Peace" in Florence, Italy. 

Roe (ro), towar payson, clergyman, novelist, 
born in New Windsor, N.Y., March 7, 1838; died 
in Cornwall, N.Y., July 19, 1888. He studied at 
Williams Coll. and at the Auburn Theological 
Sem. He served as a chaplain in the Union army 
(1862-65) and afterward for eight years as pastor 
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of a Presbyterian church in Highland Falls, N.Y. 
In 1871 he visited the scene of the Chicago fire. 
and subsequently wrote ‘his first book, “Barriers 
Burned Away" (1872), a novel based on that 
event. It was an immediate success and was 
followed (1874) by a second novel, "Opening a 
Chestnut Burr." This added success caused him 
to resign his ministry, and he thereafter devoted 
himself to writing. His many novels and nature 
studies, all highly moralistic, include "From Jest to 
Earnest” (1875) and" Nature'sSerial Story" (1885). 

Roebling (ró/'ling), WASHINGTON AUGUSTUS, 
civil engineer, born in Saxonburg, Pa., May 26, 
1837; died in Trenton, N.J., July 21, 1926. His 
father, jouN A. ROEBLING (1806-69), a German- 
American engineer, demonstrated the practica- 
bility of steel cable and pioneered in the building 
of suspension bridges (eg. the Niagara Falls 
Bridge). The son was graduated from Rensselaer 
Polytechnic Inst. in Troy, N.Y. in 1857. After 
the Civil War, during which he served with the 
Union army as an engineer, he studied engineer- 
ing in Europe and later worked with his father 
on the construction of a suspension bridge across 
the Ohio River at Cincinnati. In 1869 he was 
placed in charge of the construction of the 
Brooklyn Bridge, which his father had begun 
just before his death, caused by an injury while 
working on the bridge. The younger Roebling 
fell ill (1872) of caisson disease, but, in spite 
of the resulting invalidism, he directed the com- 
pletion (1883) of the project from his home. In 
1888 he retired from professional engineering, 
but he later supervised (1920) the construction 
of the. Bear Mountain Bridge over the Hudson 
River, N.Y. See also Bridges. 

Roebuck (r6’ bik), or nox peer, a small species 
of deer of Europe and Asia, found in wooded 
mountainous arcas. Full-grown, it measures only 
26 to 34 in. at the shoulder and weighs about 
60 Ib. It has short antlers and a stubby tail. Its 
color is brownish-yellow in summer, but a duller 
brown in winter, and features a large white rump 
patch. There are also Siberian and Manchurian 
varieties, both about the same size as the Euro- 
pean species. 

Roentgen (ránf'gen), or RÖNTGEN, WILHELM 
XoNRAD, physicist, born in Lennep, Germany, 
March 27, 1845; died in Munich, Feb. 10, 1923: 
He was graduated from Zurich (Switzerland) 
Univ. in 1870, but when his favorite professor, 
August Kundt, moved to Würzburg, he followed 
him to that city. In 1874 Roentgen moved to 
Strasbourg, where he was made assistant pro- 
fessor; thereafter lie was professor of physics at 
a number of German universities. In 1900 he went 
to the Univ. of Munich, where he remained for 
20 years. In 1895, while he was director of the 
Physical Inst. of the Univ. of Würzburg, Roent- 
gen announced the discovery of a type of ray 
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capable of passing through various substances 
opague to ordinary light. Since he did not fully 
understand the nature of the specific rays, he 
called them X-rays (X standing for unknown) ; 
but they were later also called Roentgen rays in 
his honor. In 1901 he was the first recipient of 
the Nobel Prize for physics for this discovery (see 
X-rays). Roentgen also conducted research in 
other fields of physics, notably in the conduction 
of electricity through gases and of heat through 
crystals and in the electrical and magnetic prop- 
erties of light. 

Roerich (rd’rik), NICHOLAS KONSTANTIN, 
painter, stage designer, and archaeologist, born 
in St. Petersburg (now Leningrad), Russia, Sept. 
27, 1874; died in Kulu, India, Dec. 13, 1947. After 
his studies at the Univ. of St. Petersburg, he 
turned to art. He painted a fresco for the Kazan 
railway station in Moscow and then did some 
stage designs. In 1921 he came to the U.S. and 
later established the Roerich Gallery in New York 
City, in which many of his paintings are dis- 
played. In 1929 he proposed the Roerich Pact and 
Banner of Peace, a treaty accepted by 22 American 
countries for the protection of cultural treasures 
in time of war. After 1930 Roerich undertook 
archaeological expeditions to India, Tibet, and 
China, eventually taking up residence in Kulu, 
Punjab, India. He wrote numerous books, includ- 
ing "Himalayas: The Abode of Light" (1947). 

Rogation Days (ró-gd/shün daz), days ob- 
served in certain Western churches with litanies, 
Processions, and prayer. In the Roman Catholic 
Church the days fall on April 25 (called Major) 
and on the three days immediately preceding 
Ascension Day (called Minor). Rogation days 
are observed to invoke God's mercy, to ask pro- 
tection from calamities, and to obtain a bounti- 
ful harvest. In the Episcopal Church, the days, 
designated days of Solemn Supplication, are the 
three days preceding Ascension Day and following 
the 5th Sunday (Rogation Sunday) after Easter. 

Roger 1 (r6-zha’), also Roger GuiscaRp, ruler 
of Sicily, probably born in Normandy in 1031; 
ga in Mileto, Sicily, June 22, rror. He was 
: € youngest son of Tancred of Hauteville, and 
pote of Robert Guiscard (q.v.). In 1060 the 
porien began the conquest of the island of Sicily, 
then inhabited by Moslems and subject to Arab 
mas, In 1072 Palermo, the capital, fell, but 
the conquest was not completed until 1091. As 
San a, Robert invested Roger as count of 
ye y in 1072, and with Robert's death (1085) 

oger became the supreme Norman lord in 
uen Italy. In that position, he became master 
Y the insular church, and in 1098 the papacy 
ned to him and his heirs the apostolic legate- 
Er in the island. Although he ruled a feudal 
3 *, he became known for his tolerance. He 

45 succeeded by his son mocrm m (1095-1154), 
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who became first king of Sicily in 1130 and 
brought the Norman conquestsunder a single rule. 

Rogers (rdj‘érz), Bruce, book and type de- 
signer, born in Lafayette, Ind, May 14, 1870; 
died in New Fairfield, Conn., May 18, 1957. He 
was graduated from Purdue Univ. in 1890, 
worked (1891-92) on the art staff of the Indian- 
apolis News, and was (1893-1917) a designer for 
several book publishers. He was later, succes- 
sively, printing adviser to the Cambridge and 
Harvard university presses and, throughout his 
career, prepared the layout for numerous fine 
editions. He-also designed the type face called 
Centaur. The American Acad. of Arts awarded 
him its Gold Medal in 1948; Rogers was the first 
in his profession to receive this honor. 

Rogers, zorra (nee Nourse), Congresswoman, 
born in 1881 in Saco, Me. She was educated at 
Rogers Hall School, Lowell, Mass., and in Paris. 
After World War I she spent four years as an 
American Red Cross worker at Walter Reed 
Hospital caring for disabled soldiers; her work 
became so well known that President Harding, 
in 1922, appointed her his personal representative 
in charge of the care of disabled servicemen. She 
was reappointed by Presidents Coolidge and 
Hoover in 1923 and 1929 respectively. When her 
husband, John Jacob Rogers, a member of the 
House of Representatives from Massachusetts, 
died in 1925, she won a special election to finish 
his term and thereafter won subsequent elections 
to the House on the Republican ticket. 

Rogers, JAMES GAMBLE, architect, born in 
Bryants Station, Ky., March 3, 1867; died in New 
York, N.Y., Oct. 1, 1947. He was educated at 
Yale, Cdlumbia, and Northwestern universities 
and began his architectural practice in New York 
City in 1905. His many buildings include the 
Sterling Memorial Library, the Sterling Law 
School, the Harkness Memorial Quadrangle, and 
many other buildings at Yale Univ.; Butler Li- 
brary, at Columbia Univ.; the Columbia Presby- 
terian Medical Center, in New York City (for 
illustration, see Medical Center); and a group of 
professional buildings of Northwestern Univ., in 
Chicago, Ill. 

Rogers, youn, clergyman, born in Aston, 
England, ca. 1500; died in Smithfield, Feb. 4, 
1555. He was graduated from Pembroke Hall, 
Cambridge, in 1526. As a Roman Catholic priest, 
he went to Antwerp (1534), where he met 
William Tyndale (q.v.). Under Tyndale's influ- 
ence, he accepted Protestant beliefs, and under 
the pseudonym of Thomas Matthew he brought 
out (1537) an English version of the Bible, build- 
ing his rendition upon the translations of Tyndale 
and Myles Coverdale (q.v.). Rogers returned to 
England in 1548. Arrested as a heretic and for 
denying the presence of Christ in the Mass, he 
was tried, convicted, and burned at the stake. 
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Rogers, Jonn, sculptor, born in Salem, Mass., 
Oct. 30, 1829; died in New Canaan, Conn., July 
26, 1904. He was educated in Boston public 
schools and then worked at various jobs until he 
began modeling small statuette groups. In 1858 
he went to Rome and Paris to study art. Dis- 
couraged, he returned to the U.S. and obtained 
employment as a draftsman in Chicago. About 
1860 the popular success of his “The Checkers 
Players” encouraged him to resume sculptural 
work. He confined his work almost completely 
to small groups of figures, known as Rogers 
Groups, and used many incidents concerned with 
the Civil War as his subject matter. Among his 
smaller pieces are “The Slave Auction” and “The 
Council of War”; he also executed an equestrian 
statue of Gen. Reynolds in Philadelphia, Pa., and 
a seated Lincoln in Manchester, N.H. 

Rogers, naNporPH, sculptor, born in Water- 
loo, N.Y., July 6, 1825; died in Rome, Italy, Jan. 
15, 1892. After attending public schools, he en- 
gaged in business, but in 1848 he went to Rome, 
Italy, to study sculpture. He came back to the 
U.S. in 1853 and worked in New York City until 
1855, when he returned to Italy. His works are 
well known and include "Nydia," a statue of 
John Adams for Mt. Auburn Cemetery, the 
"Columbus" doors of the Capitol at Washington 
(cast, 1858), a statue of Lincoln in Philadelphia, 
Pa., and the "Genius of Connecticut" on the dome 
of the state capitol at Hartford. 

Rogers, Robert, frontiersman, born in Me- 
thuen, Mass, Nov. 7, 1731; died in London, 
England, May 18, 1795. Early in his life, his 
family moved to New Hampshire, where he be- 
came a frontiersman. During the fourth and last 
of the French and Indian Wars (q.v.), he was 
a commander of British scouting units, playing a 
heroic part in several battles. In 1760 he was sent 
west to accept the surrender of the French posts 
on the Great Lakes, and in 1763 he participated 
in crushing the rebellion of the Indian chief 
Pontiac (q.v.). He was disgraced, however, for 
illicit trade with the Indians and went to Eng- 
land in 1765. While there, he published (1765) 
his "Journals" and "A Concise Account of North 
America," followed by a crude play, "Ponteach: 
or the Savages of America" (1766). Rogers re- 
turned to America in 1766 and, in 1768, was 
charged with treasonable dealings with the 
French, but was acquitted. He went to England 
again in 1769 but returned to America in 1775. 
Imprisoned as a British spy in 1776, Rogers es- 
caped and fought with the British until he fled, 
in 1780, to England, where he died in poverty 15 
years later. 

Rogers, samuet, poet, born in London, Eng- 
land, July 30, 1763; died there, Sept. 18, 1855. 
He was the son of a London banker, and he 
entered his father's business. Poor health, how- 
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ever, forced him to seek prolonged vacations, 
during which he developed his literary interests. 
Rogers became well known as a conversationalist 
and a patron and friend of many writers and 
poets. He declined the laureateship in 1850 be- 
cause of his advanced years but recommended 
Lord Tennyson (q.v.) in his place. Rogers’ works 
include “An Ode to Superstition” (1786), “The 
Pleasures of Memory" (1792), and "Human 
Life" (1819). 

Rogers, wilt, humorist, actor, writer, born 
WILLIAM PENN ADAIR ROGERS in Oologah, Indian 
Territory (now Oklahoma), Nov. 4, 1879; killed 
in an airplane crash, with Wiley Post (q.v.), near 
Point Barrow, Alaska, Aug. 15, 1935. He entered 
vaudeville in New York City in 1905, and (be- 
ginning in 1914) he was associated with the 
“Ziegfeld Follies” for many years, except when he 
played in motion pictures (e.g., "State Fair," 
"Life Begins at Forty"). Through a newspaper 
column in the New York Times (1922-35), a 
radio program called "Gulf Headlines" and 
many books, he gained a national reputation as 
the "cowboy philosopher" for his humorous com- 
ments on politics and world events. His books 
include "The Cowboy Philosopher on the Peace 
Conference" (1919), "The Cowboy Philosopher 
on Prohibition” (1919), "What We Laugh At" 
(1920), “The Illiterate Digest" (1924), and "Will 
Rogers' Political Follies" (1929). 

Rogers, WILLIAM PIERCE, cabinet member, born 
in Norfolk, N.Y. June 23, 1913. Educated at 
Colgate Univ., he received a law degree from 
Cornell Univ. in 1937. He was an assistant dis- 
trict attorney of New York County (1938-42, 
1946-47), a counsel for two Senate investigating 
committees (1947-50), and Deputy U.S. Attorney 
General (1953-57). Rogers was U.S. Attorney 
Generál in 1958-61, resigning to take up the pri- 
vate practice of law. 

Rogers, woopzs, English navigator and colo- 
nial governor, died in 1732. From 1708 to 1711 
he commanded a privateering expedition against 
the Spanish in the South Seas, reaching the Juan 
Fernández Islands in 1709, where he rescued 
Alexander Selkirk (g.v.). He published a journal 
of his expedition, “A Cruising Voyage round the 
World,” in 1712. In 1717 Rogers leased the 
Bahama Islands from the lords proprietors and 
was twice commissioned as governor (171821, 
1729-32). During his administration, he sup- 
pressed piracy, repelled a Spanish invasion, and 
established a house of assembly. 

Roget (rõ-zhā), peter mark, physician, born 
in London, England, in 1779; died in 1869. Edu- 
cated at the Univ. of Edinburgh, he practiced 
medicine in London and Manchester. He is best 
known for his "Thesaurus of English Words 
and Phrases" (1852), which ran through 28 edi- 
tions during his lifetime and has remained a 
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standard reference work published in English. 

Rohlfs (rd/fs), ANNA KATHARINE GREEN, NOV- 
elist, born in Brooklyn, N.Y., Nov. 11, 1846; died 
in Buffalo, N.Y., April 11, 1935. Graduated from 
Ripley Female Coll., Poultney, Vt, she became 
a popular novelist. In 1884, she married Charles 
Rohlfs, but continued writing under her maiden 
name. Her first book to attract wide attention 
was "The Leavenworth Case" (1878), a detective 
story, which was dramatized in 1892. She had a 
considerable influence on the development of the 
detective novel in the U.S. Other writings in- 
clude "The Lost Man's Lane," "The Millionaire 
Baby," and “The Filigree Ball." 

Rohlfs, Friedrich GERHARD, German traveler, 
born in Vegesack, Germany, April 14, 1831; died 
in Godesberg, June 3, 1896. After being gradu- 
ated from Berlin Univ. medical school, he joined 
the French army in Algeria as surgeon. He made 
tours through North Africa (1863-65), and joined 
the English expedition against Abyssinia, traveled 
in Cyrenaica (1868), made an expedition into the 
Libyan Desert and other parts of Africa and 
wrote several travel books. 

Roi Soleil (rwä só-là^), a French expression 
meaning "sun king," and used in reference to 
King Louis XIV (g.v.), who made the radiating 
sun his emblem. 

Rokossovsky (rii-hi-s6f’ ski), KONSTANTIN K., 
army officer, born in Warsaw, Poland, Dec. 25, 
1896. He served in the czarist army in World 
War I and then joined (1917) the Red Army, 
in which he rose to prominence. But in 1937 
he was sent to Siberia as a suspected political 
deviationist and spent several years there. Re- 
called after the German invasion (1941) of 
Russia, he played a leading part in the defense 
of Smolensk and Moscow and the offensives at 
Stalingrad and Warsaw. He was elected (1946) 
to the supreme soviet but became Polish min- 
ister of defense (1949) and a vice premier of 
Poland (1952). Ousted from these posts in 1956, 
he returned to the U.S.S.R., where he was ap- 
pointed commander of the Trans-Caucasian Mili- 
tary District in 1957 and became a deputy de- 
fense minister in 1958. 

Roland (ré’land), in Italian Orlando, the 
most famous hero in the legends around Charle- 
magne (q.v.), based, however, on history. Al- 
though only one line in Einhard's “Vita Caroli 
Magni” hints at him, as prefect of Brittany who, 
on the retreat to France from Spain in 778, 
with Charlemagne’s men, died in the valley of 
Roncesvalles (or Roncevaux) in the Pyrenees, 
in the onslaught of the Gascons, he became the 
hero of the “Chanson de Roland,” the national 
epic of France. According to the legend, he was 
the nephew of’ Charlemagne, and is depicted 
as the ideal of a Christian knight. He is also the 
hero of a 12th-century German epic. 
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Rolfe (ra/f), youn, colonist, born in Norfolk, 
England, in 1585; died in Virginia (presumably 
massacred by Indians) in 1622. He left England 
with a company of colonists in 1609, but was 
shipwrecked in the Bermuda Islands and did not 
reach Virginia until 1610. His wife, whom he 
had married in England in 1608, died shortly 
after their arrival in Virginia, and in 1614 he 
married Pocahontas (q.v.). Rolfe improved the 
cultivation of tobacco, and so may be said to have 
had a major part in shaping the economic and 
social future of Virginia. In 1616, the Rolfes made 
a trip to England, where Pocahontas died. On 
his return to America he became prominent in 
the government of Virginia. 

Rolfe, wiiua james, teacher and author, 
born in Newburyport, Mass., Dec. 10, 1827; died 
in Cambridge, Mass., July 7, 1910. He was edu- 
cated at Amherst Coll., and became a school- 
teacher in Cambridge, Mass. He served as co- 
editor of the Popular Science News (1869-93); 
but after retiring from teaching in 1869 devoted 
most of his time to writing textbooks and editing 
the poetical works of Tennyson, Scott, and others. 
His editions of the plays of Shakespeare remained 
standard school texts for many years. 

Rolland (ré-lén’), romain, born in Clamecy, 
France, Jan. 29, 1866; died in Vézelay, France, 
Dec. 30, 1944. He was educated in his native city 
and in Paris. From 1889 to 1891 he was a member 
of the French school of history and archeology 
in Rome. In 1891, he returned to France, ac- 
quired his doctorate with a thesis on “The Ori- 
gins of the Opera in Europe: Before Lully and 
Scarlatti” (1895), and then taught art history and 
music. After 1900, he published serially his 
best-known work “Jean-Christophe,” the story of 
a German musician, “The Lives of Illustrious 
Men” (Beethoven, Michelangelo, Tolstoy), and 
his books on Handel and “Musicians of the 
Past.” During World War I he devoted him- 
self, in Switzerland, to the International Red 
Cross. At this time his article, “Above the 
Conflict,” aroused the indignation of all the 
belligerents. In 1917, on the recommendation 
of Anatole France, he won the Nobel Prize 
for literature “as a tribute to the lofty idealism 
of his writings, and to the wide understanding 
of human nature springing from a profound 
sympathy which they reveal." After a short stay 
in Paris, he lived again in Switzerland (1922- 
38). He wrote several books on Mahatma Gandhi 
and Vivakananda, for the better understanding 
of Asia by Europeans; a cycle of novels, "The 
Soul Enchanted" (1925-34); “The Great Crea- 
tive Epochs,” dealing with Beethoven; and, 
finally, a cycle of plays on the French Revolu- 
tion which he had begun as early as 1900. In 
1938, he returned to France. For him, freedom 
and dignity for the individual were the most 
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important aims to be achieved, and he fought for 
them in his writings and in his actions through- 
out his entire life. 

Roller Bearings (ró/'zr bár'ingz). See Ball 
and Roller Bearings. 

Rolling Mill (rong mil), an establishment 
in which metal is made into desired forms by 
being worked between pairs of rolls. Steel and 
other metals in the form of ingots, as a result of 
the refining process, are a relatively weak mass of 
nonuniform crystals or grains. The rolling pres- 
sure squeezes and elongates these crystals, in- 
creasing the strength of the hot-rolled product. 
Ingots are first rolled into semifinished forms 
called blooms, billets, or slabs on rolling mills 
consisting of two or three power-driven steel 
rolls. On a two-high mill, the rolls always rotate 
in opposite directions to each other. They grip 
the metal between themselves, reducing its thick- 
ness and lengthening it proportionately. Rolls of 
a three-high mill are not reversible. The metal is 
first pulled forward by the bottom and middle 
rolls and then lifted mechanically so it can be 
returned between the top and middle rolls. 
Blooms and other semifinished products are 
further processed by rolling and other operations 
to produce the finished products of the industry. 
Among the most important finished steel products 
are sheets, and structural sections which are rolled 
to a great variety of final shapes by various com- 
binations of rolling processes. Steel plates are 
produced from slabs. 

Continuous rolling mills, developed within the 
last quarter-century, have revolutionized the art 
of producing flatrolled steel. A white-hot slab 
enters one end of a quarter-mile-long mill, emerg- 
ing as a ship plate or a thin sheet or strip thou- 
sands of feet long. Continuous mills are four- 
high. A large part of the hot-rolled sheet and 
strip produced by continuous mills is further cold- 
rolled on similar mills, especially if it is to be 
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used for automobile bodies or tin cans. Tinplate, 
from which tin cans are made, is cold-reduced 
sheet plated with tin by the electrolytic or hot-dip 
process. Cold rolling is done at room tempera- 
ture. Other hotrolled products are the starting 
point for the manufacture of bars of various cross- 
sections, of tubing, and of drawn wire. See also 
Iron; Steel. 

Rollins College (ro/izz), an educational in- 
stitution at Winter Park, Fla. The oldest insti- 
tution of higher learning in Florida, it was 
incorporated in 1885. Under the presidency (1925- 
50) of Dr. Hamilton Holt, editor and peace advo- 
cate, Rollins inaugurated the conference plan of 
education and an individualized curriculum. 
Classes under the conference plan are limited to 
20 students and the institution attempts to estab- 
lish a closer relationship between the student and 
the instructor. The faculty numbers about 60, 
and the student body is limited to 600. 

Rolvaag (rá/'vóg), ore pvanr, novelist and 
educator, born on Dónne Island, Norway, April 
22, 1876; died in Northfield, Minn., Nov. 5, 1931. 
Immigrating to the U.S. as a youth, he attended 
St. Olaf Coll, Northfield, and later joined its 
faculty. He wrote (in Norwegian) novels about 
American pioneer life, including "Giants in the 
Earth" (1927), "Peder Victorious" (1929), and 
“The Boat of Longing” (1933). 

Romains (ró-màán'), jures (born Louis FARI- 
GoULE), author, born in St.Julien-Chapteuil, 
France, Aug. 26, 1885. Educated at the Lycée 
Condorcet in Paris, he began his career as à 
teacher at Laon, then turned to writing. In 1936 
he came to the U.S. to teach at Mills Coll. in Cali- 
fornia. He returned to France in 1937, but was 
forced to flee when the Germans occupied Paris 
(1940). He remained in Mexico during World 
War II, returning to his native France after V-E 
Day. In October 1946, he was formally accepted 
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asa member of the French Acad. He has written 
poems, plays, and novels, expounding in his 
works unanimism, a literary philosophy which 
holds that the typical or unifying attributes of 
human behavior make truer literature than the 
odd personalities, Romains’ novels include: “Le 
Bourg Régeneré” (1906), “Lucienne” (1922), the 
series titled “Men of Good Will” (1932-46), “Ver- 
dun” (1939), and “Salsette Discovers America” 
(1942). Among his plays are: “Le Dictateur” 
(1926), “Le Roi Macque” (1931). Best known 
of his poetry is the collection “Chants de Dix 
Années 1914-24” (1928). 

Roman Catholic Church (rom'an kath’o- 
lik chárch), the denomination of Christians that 
recognizes the Pope or Bishop of Rome as its 
visible head, which assumes to be the only 
catholic and apostolic church. The word cath- 
olic, meaning universal, was used by early Chris- 
tians and continued to be the common desig- 
nation of the vast number of Christians through- 
out the Middle Ages. Protestants refused to admit 
that the church which they left is entitled to call 
itself catholic in the sense in which the term 
is used. From the beginning of the Reforma- 
tion they prefixed the adjective Roman, while 
the Catholics claim the designation Catholic with- 
out a qualifying adjective. Theoretically the 
Roman Catholic Church claims spiritual author- 
ity on earth. This claim is based on the belief 
that Christ conferred upon Peter a primacy 
of jurisdiction, that Peter fixed his see at Rome, 
and that the bishops of Rome have succeeded 
him in his prerogatives of supremacy. This view 
is strengthened by Catholic historians, who refer 
to Rome as a center at which appeals from other 
churches on matters of doctrine and discipline 
were decided, bishops were nominated, and here- 
sies were condemned, However, Protestant his- 
torians question whether Peter fixed his see at 
Rome. They regard the superiority of Rome as 
à center largely as the result of its political and 
social power. 

The teachings of the Roman Catholic Church 
are based on the Scriptures and tradition. They 
are set forth distinctly in the Apostles Creed, 
the Nicene Creed, and the Athanasian Creed. 
To these Pope Pius IV, in 1564, added the arti- 
cles on the invocation of saints, on entire trans- 
substantiation of the eucharistic elements into 
the body and blood of Christ, and others that 
distinguish it largely from the Protestant creeds 
and those of other Christian sects. Seven sacra- 
Ments are recognized, those of baptism, con- 
firmation, the eucharist, penance, holy orders, 
matrimony, and extreme unction. In 1854 the 
dogma of the immaculate conception of the’ 
Virgin Mary was added and in 1870, that of 
Papal infallibility. 

Roman Catholics believe in the existence of a 
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purgatory and the necessity of confession, and 
make a clear distinction between doctrine and 
discipline. Doctrine is held to be embodied in 
the teachings of Christ and his disciples. On 
the other hand, discipline includes the rules laid 
down for the government of the church by the 
councils, the religious observances and practices, 
the administration of sacraments, and confes- 
sions and fasting. The membership of the 
church consists of all persons, who, having been 
baptized, hold to its doctrines and recognized 
jurisdiction. 

The Pope is chosen for life by the College of 
Cardinals. He is the center of unity and the 
supreme head, and without his consent no bishop 
can be consecrated. Cardinals at the head of 
congregations direct the administration of the 
church, and these answer to ministers estab- 
lished in Rome by Papal authority. In the West- 
ern churches the clergy are bound by a vow of 
celibacy, but in the Armenian and Greek branches 
orders are granted to persons married, but mar- 
riage after ordination is forbidden. Celibacy is 
practiced by all the monks and nuns. 

A vast monastic system is maintained, which 
comprises orders known as seculars and religious. 
Each has its own superiors and is responsible 
directly to the Pope or to the bishops. Among 
these orders are the Franciscans, Augustinians, 
Carmelites, Capuchins, Dominicans, Carthu- 
sians, and Jesuits. The missionary work of the 
Catholic Church takes high rank in all countries 
of the world. Latin is used almost exclusively 
in all recognized rites in America, Europe, and 
the missionary jurisdictions, but various other 
languages are employed in the East, as Coptic, 
Greek, Armenian, and Syro-Chaldaean. 

Quite apart from its religious importance, the 
Roman Catholic Church has to be considered 
as a decisive restorative factor in the cultural 
and even in the political development of West- 
ern civilization. As Greece and Rome had articu- 
lated all expressions and concepts of Western 
civilization from the 7th century ».c. to the 4th 
century A.D., so the Church manifested them after 
Constantine I had once made Christianity the 
state religion (313 A..). From then on, the 
Church ruled the daily life of the people far 
beyond its original solely religious sphere. Chris- 
tian ethics, Christian morals, and Christian faith 
created the laws, influenced government, social 
structure—in short, all human relations. Natu- 
rally, art, philosophical thinking, and, indirectly, 
even science were shaped by the Church. This 
dependence of the whole spiritual life as well 
as the practical and social life of humanity on 
the concepts of the Church, penetrated deeper 
and deeper in the life of the people and had 
its climax in the Middle Ages, especially in the 
period between the 12th and the r4th cen- 
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turies. From the building of the great cathe- 
drals to their decoration with sculpture and 
paintings, from the organization of guilds to 
the regulation of working hours and holidays, 
from the administration of communities to in- 
ternational treaties, from hospitals to the care 
of the old, everything had to conform to the 
teachings of the Church. International develop- 
ments, leagues, wars, colonizations, were inspired 
or directed by the Church. 

It was only after the beginning of the 15th 
century, with the growth of the Renaissance in 
the secular realm and the Reformation in the 
clerical, that the exclusive power of the Church 
as the intellectual influence began to diminish. 
Now for the first time in centuries an art de- 
veloped which did not depend on religious 
motives for its content, and of much more far- 
reaching importance, science did not feel com- 
pelled any more to conform to the Bible. 

Statecraft did not any longer disguise the 
tendencies for power under the code of propa- 
gation of Christianity. Law unashamedly was 
retraced to Roman secular principles. After the 
15th century, the struggle between worldly and 
Church power went on, finding its climax in the 
movement of the Enlightenment (q.v.) in the 
18th century and various materialistic philoso- 
phies of the 19th century. 

The movement toward separation of Church 
and state reached its climax in the 19th and 
20th centuries even in pronounced Catholic coun- 
tries such as France and Italy, although the 
Church held on to many aspects guiding the life 
of the people. The governments of most nations 


confined the influence of the Church to religious 
matters, defining each other's realms and obli- 
gations in treaties, called concordats (g.v.). See 
also Pope; Reformation; Vatican City. [ 

The total membership of the Roman Catholic 
Church in the U.S. was recently given at 35,846,477. 
In the same year it maintained 21,327 churches. 
The total Roman Catholic population of the world 
has recently been estimated at 509,504,972. 

Below is a list of the popes, the dates showing 
the beginning of their pontificates. The names of 
those who claimed the dignity of Pontiff, usually 
called anti-popes, are in italics:! 


Date Name of Pope Date Name of Pope 

64 St. Petrus 236 St. Fabianus 

67 St. Linus 251 St. Cornelius 

76 St. Cletus 251 Novatianus 

88 St. Clemens 253 St. Lucius I. 

97 St. Evaristus 254 St. Stephanus I. 
105 St. Alexander I. 257 St. Sixtus II. 
115 St. Sixtus I. 259 St. Dionysius 
125 St. Telesphorus 269 St. Felix I. 

136 St. Hyginus 275 St. Eutychianus 
140 St.PiusI. 283 St. Caius — 
155 St. Anicetus 296 St. Marcellinus 
166 St. Soterus 308 St.Marcellus I. 
175 St. Eleutherus 309 St. Eusebius 
189 St. Victor I. 311 St. Melchiades 
199 St. Zephyrinus 314 St. Sylvester I. 
217 St. Calixtus I. 336 St. Marcus 

217 St. Hippolytus 337 St. Julius I. 
222 St. Urbanus I. 352 Liberius 

230 St. Pontianus 355 Felix II. 

235 St. Anterus 366 St. Damasus I. 


From Annuncio Pontificio; reprinted by courtesy of 
“The World Almanac." 
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Name of Pope 
Ursinus 
St, Siricius 
St. Anastasius 1. 
St. Innocentius I. 
St. Zosimus 
St. Bonifacius I. 
Eulalius 
St. Celestinus I. 
St. Sixtus III. 
St. Leo I. 
St. Hilarus 
St. Simplicius 
St. Felix III, (II) 
St. Gelasius I. 
Anastasius II. 
St. Symmachus 
} Laurentius 
(501-505) 
St. Hormisdas 
St. Joannes 1. 
St. Felix IV. 
Bonifacius II. 
Dioscorus 
Joannes II. 
St. Agapetus I, 
St. Silverius 
Vigilius 
Pelagius I. 
Joannes III. 
Benedictus I. 
Pelagius II. 
St. Gregorius I. 
Sabinianus 
Bonifacius III. 


St. Bonifacius IV, 


St. Deusdedit I. 
Bonifacius V. 
Honorius I. 
Severinus 
Joannes IV. 
"Theodorus I. 
St. Martinus I. 
St. Eugenius I. 
St. Vitalianus 
Deusdedit II. 
Donus I. 

St. Agatho 

St. Leo II. 

St. Benedictus II. 
Joannes V. 
Conon 
Theodorus 
Paschalis 

St. Sergius I. 
Joannes VI. 
Joannes VII. 
Sisinnius 
Constantinus 
St. Gregorius II. 
St. Gregorius III. 
St. Zacharius 
Stephanus II. 
Stephanus III. 
St. Paulus I. 
Constantinus 
Philippus 
Stephanus IV. 
Hadrianus I. 


Date 
795 
816 
817 
824 
827 
827 
844 
844 
847 
855 
855 
858 
867 
872 
882 
884 
885 
891 
896 
896 
897 
897 
898 
900 
903 
903 
904 
911 
913 
914 
928 
928 
931 
936 
939 
942 
946 
955 
963 
964 
965 
973 
974 
974 
983 
985 
996 
997 
999 

1003 

1004 

1009 

1012 

1024 

1032 

1045 

1045 

1045 

1046 

1047 

1048 

1049 

1055 

1057 

1058 

1059 

1061 

1061 


Name of Pope 
St. Leo HI. 
Stephanus V. 
St. Paschalis I. 
Eugenius II. 
Valentinus 
Gregorius IV. 
Joannes 
Sergius II. 

St. Leo IV, 
Benedictus III. 
Anastasius 

St. Nicolaus I. 
Hadrianus II. 
Joannes VIII. 
Marino. 

St. Hadrianus III. 
Stephanus VI. 
Formosus 
Bonifacius VI. 
Stephanus VII. 
Romanus 
"Theodorus II. 
Joannes IX. 
Benedictus IV. 
Leo V. 
Christophorus 
Sergius III. 
Anastasius III. 
Landonius 
Joannes X. 
Leo VI. 
Stephanus VIII. 
Joannes XI. 
Leo VII. 
Stephanus IX. 
Martinus II. 
Agapetus II. 
Joannes XII. 
Leo VIII. 
Benedictus V. 
Joannes XIII. 
Benedictus VI. 
Bonifacius VII. 
Benedictus VII. 
Joannes XIV. 
Joannes XV. 
Gregorius V. 
Joannes XVI. 
Sylvester II. 
Joannes XVII. 
Joannes XVIII. 
Sergius IV. 
Benedictus VIII. 
Joannes XIX. 
Benedictus IX. 
Sylvester III. 
Benedictus IX. 
Gregorius VI. 
Clemens II. 
Benedictus IX. 
Damasus II. 

St. LeoIX. 
Victor II. 
Stephanus X. 
Benedictus X. 
Nicolaus II. 
Alexander II. 
Honorius II. 


ROMANCE 

Date Name of Pope Date Name of Pope 
1073 St.Gregorius VII. 1409 Alexander V. 
1080 Clemens Ill. 1410 Joannes XXIII. 
1086 Victor III. 1417 Martinus V. 
1088 Urbanus II. 1431 EugeniugIV. 
1099 Paschalis II. 1440 Felix V. 
1100 Theoderius 1447 Nicolaus V. 
1102 ran " 1455 CURE Ill. 
1105 Sylvester IV. 1458 Piusll. 
1118 Gelasius II. 1464 Paulus II. 
1118 Gregorius VIII. 1471 Sixtus IV. 
1119 Calixtus II. 1484 Innocentius VIII. 
1124 Honorius II. 1492 EET VI. 
1124 Celestinus II. 1503 Pius III. 

1130 Innocentius II. 1503 jur I. 
1130 Anacletus Il. 1513 o X. 
1 En Victor IV. 1522 Hadrianus VI. 
1143 Celestinus II. 1523 n 
1I Lucius II. 1534 Paulus III. 
1 ae Eugenius III. 1550 Julius III. 
1153 Anastasius IV. 1555 Marcellus II. 
1154 Hadrianus IV. 1555 Paulus IV. 
1159 Alexander III. 1559 PiusIV, 
1159 Victor IV. 1566 St.Pius V. 
1164 Paschalis Il. 1572 Gregorius XIII. 
1168 Calixtus III. 1585 Sixtus V. 
1179 Innocentius III. 1590 Urbanus VII. 
1181 Lucius III. 1590 resoga d 
1185 Urbanus III. 1591 Innocentius IX. 
1 187 Gregorius VIII. ey yee VIII, 
1187 Clemens III. 1605 Leo KI. 
1 AA Celestinus III. 1605 Paulus V. 
1198 Innocentius III. 1621 Gregorius XV. 
1216 Honorius III. 1623 Urbanus VIII. 
1227 Gregorius IX. 1644 Innocentius X. 
1241 Celestinus IV. 1655 Alexander VII. 
1243 Innocentius IV. 1667 Clemens IX. 
1254 AlexanderIV. 1670 Clemens X. 
1261 Urbanus IV. 1676 Innocentius XI. 
1265 ClemensIV. 1689 Alexander VIII. 
1271 Gregorius uu id Ionen XII. 
1276 Innocentius V. XI. 
1 oe Hadrianus V. 1721 nd 
1276 Joannes XXI. 1724 ^ 
no eu Tit. 1730 Clemens XII. 
1281 Martinus IV. 1740 Benedictus XIV. 
1285 Honorius IV. 1758 Clemens XIII. 
1288 Nicolaus IV. 1769 Clemens XIV. 
1294 St, Celestinus V. 1775 Pius VI. 
1294 Bonifacius VIII. 18oo Pius VII. 
1303 Benedictus XI. 1823 Leo XII. 
1305 Clemens V. 1829 Pius VIII. 
1316 oannes XXII. 1831 Gregorius XVI. 
1338 NOU T 1846. Pius IX. 
1334 Benedictus XII. 1878 Leo XIII. 
1342 Clemens VI VI 1903 St. Pius X. 
1352 SINGH UWA 1914 Benedictus XV. 
1362 Urbanus V. toa Pius XI 
1370 Gregorius XI. 9 Pius XII. 
1378 Urbanus VI. 1939 51 2 

37 1958 Joannes XXIII. 
1378 Clemens VII. aa aibua VI 
1389 Bonifacius IX. 1903 » 
1394 Benedictus XIII. 
1404 Innocentius VII. 
1406 Gregorius XII. 


Romance (rd-mans'), in literature, a popular, 


imaginative 
guage (qv. 
written in prose or verse, 


work, originally in a romance lan- 
) rather than Latin. The romance, 
features marvelous or 
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ROME 


The surrounding countryside produces large 
amounts of grain, cheese, butter, and fruit. State 
schools for the deaf and for mental defectives are 
located here. The city occupies the site of the 
Revolutionary Ft. Stanwix, where (during a 
siege by the British in 1777) the Stars and Stripes 
is said to have been unfurled in battle for the first 
time. Rome was settled in 1760, incorporated as 
a village in 1819, and chartered as a city in 1870. 
Population, 1940, 34,214; 1950, 41,682. 

Rome, in Italian, roma, a city in central Italy, 
in the compartimento (region) of Latium, the 
capital of the republic of Italy and of the province 
of Roma. In ancient times it was the capital and 
center of the Roman Empire, and, because it con- 
tains the independent state of Vatican City (q.v.), 
it is the center of the Roman Catholic Church. 
Rome lies on both banks of the Tiber River, 
about 15 m. from its mouth; the city proper is 
situated on the left bank of the river, on the 
Seven Hills (Capitoline, Aventine, Caelian, Vi- 
minal, Palatine, Esquiline, and Quirinal), while 
the papal quarter, including Vatican City, is on 
the right bank. Population, 1951, 1,695,477. 

Ancient Rome. The traditional date for the 
founding of Rome and the one from which the 
ancient historians reckoned the city’s history is 
April 21, 753 s.c. According to legend, on this 
date the twins Romulus and Remus (qq.v.) 
settled here. The actual founders are regarded 
as Latins, who left Alba Longa in a colony to 
establish an outpost against the Etruscans. No 
reliable account of the early history of Rome 
js in existence, but the early inhabitants were 
farmers or shepherds, who lived for protection 
within their fortifications on Palatine Hill. Rome 
was a prosperous city in Etruscan times (see 
Etruria). The city was destroyed by the Gauls 
ca, 390 B.C., one of many incidents of destruction, 
followed by rebuilding, in the city’s history. 

The imperial period was one of the most ex- 
tensive periods of construction. When Augustus 
Caesar became emperor (ca. 30 8.c.), he initiated 
many building projects, introducing the exten- 
siye use of marble for decoration. But the 
groundwork for a great city was laid long be- 
fore his time. The low places between the hills 
were improved by grading in the early history 
of Rome, and a remarkably thorough system of 
drainage was constructed. The great aqueducts 
were begun by Appius Claudius Caecus in 312 
B.c., and water was brought to the city from 
springs several miles distant. See also Aqueduct. 

The Campus Martius (4.v.) was originally a 
marshy tract lying between Capitoline Hill and 
the Tiber. It owes its name to a prehistoric altar 
of Mars once erected in it. The theater of Pompey, 
the first permanent theater of the city, was 
erected here in the first century s.c. Erected 
later was the Pantheon (4.v.). On Capitoline 
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Hill was the splendid temple of Jupiter Capi- 
tolinus. Near it was the theater of Marcellus, 
finished by Augustus some 20 years after the 
beginning of his reign. The Colosseum was near- 
by. An immense oval building, it was used for 
gladiatorial exhibitions, in which many Christian 
martyrs suffered death. It was about 600 ft. long, 
500 ft. wide, and 160 ft. high, with a capacity 
of 50,000 spectators. The largest structure, known 
as the Circus Maximus, was situated in a valley 
between the Palatine Hill and the Aventine Hill; 
its capacity, according to Pliny, was 250,000 per- 
sons, a figure considered grossly exaggerated by 
modern archaeologists. The ruins of the Colos- 
seum are still to be seen. 

As Rome developed into the capital of the 
empire, it was enlarged many times. Older sec- 
tions were built over, and the valleys gradually 
filled in. Some elements of older structures were 
incorporated in newer ones. Among the struc- 
tures still known are the public baths, called 
thermae. Traces of the Thermae of Titus remain 
on Esquiline Hill, and the famous Diocletian 
bath has a few portions, not the bathing facilities, 
still in use. The emperors enlarged the imperial 
palace, built many temples, and were responsible 
for many arches and monuments. In enlarging 
the Forum (q.v.), they built new groups of 
buildings for public purposes. In the forum 
begun by Julius Caesar, the Temple of Venus 
Genetrix was erected. The Forum Pacis (forum 
of peace) was built by Vespasian. Trajan's col- 
umn (97 ft. high), erected A.D. 113, 18 still 
standing. Near the Forum are the triumphal 
arches of Severus, Titus, and Constantine. 
Hadrian's tomb, used in medieval times as à 
citadel, is called Castel Sant’ Angelo, Some 
catacombs (subterranean galleries used as burial 
and meeting places) and remnants of street 
pavements may still be seen in many parts of the 
city. Across the Tiber were many bridges, several oí 
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which are intact. It is estimated that the popu- 
lation of Rome in the time of Augustus was 1,300,- 
000, but in the time of Trajan it is said to have 
teached about 2,000,000. 
Modern Rome. At present Rome extends to 
- both sides of the Tiber, as did the ancient city. 
However, it is difficult to determine whether the 
limits coincide with those of ancient Rome, which 
propably extended some distance beyond the 
present boundary in some directions. It has sub- 
stantial walls, those on the east bank of the 
Tiber dating from the time of Aurelian, in the 
3rd century. On the left bank of the Tiber are 
three sections of the city: the Campius Martius, 
in the north; the ancient part, in the south; and 
the more modern section, in the east and north- 
east. The Campius Martius is famous for the 
Piazza de Venezia, Capitoline Hill, and archi- 
tectural splendors, as well as fine shops. Here 
are also the government offices, the Senate, Cham- 
ber of Deputies, and the Univ. of Rome. In 
the modern section of Rome are the metropolitan 
area and the artists' quarter. Here are also found 
the impressive Scala di Spagna with its 137 steps, 
and the famous fountain, the Fontana Trevi, 
dating from 1762. The right bank section con- 
tains the Vatican quarter (il Borgo), and further 
north, the Prati, with its modern apartment build- 
ings. Embankments have been constructed along 
the Tiber to prevent overflows, thus guarding 
against damages and disease common to the 
city in former times. Through the medium of 
vast excavations it has been possible to restore 
many historic structures and monuments, notably 
the Forum Romanus, the Temple of Castor and 
Pollux, and the famous Sacred Way, which 
was the great central street of the ancient city. 
Many alterations and modern improvements 
have been made in the piazzas, parks, boule- 
vards, and monuments by careful city planning. 
Modern buildings, new squares, demolishing 
of old houses of no historic value, all these 
characterize present-day Rome. In the center of 
Rome a huge sports center was constructed. 
BuitpiNcs. One of the notable buildings in 
Rome is the Church of St. Peter, the finest 
and largest structure of its kind in the world. 
It is decorated with monuments and paintings 
by the great masters. Besides this place of wor- 
Ship, the city has numerous other churches. 
Many of these are memorial churches and are 
opened only on the day of the year assigned to 
the saint to whom they are dedicated. The huge 
palace of the Vatican (4.v.) adjoins St. Peter's 
and is the residence of the Pope. It contains the 
Vatican library, a picture gallery, and splendid 
museums. The palace on the Quirinal, formerly 
a summer residence of the Popes, was occu- 
pied by the King of Italy after 1870, but the 
Palazzo della Cancelleria is still occupied by 


the Roman Catholic Church. Rome is noted 
for many great educational institutions, the most 
important being the Univ. of Rome, founded 
by Pope Boniface VIII in 1303. It has a fine col- 
lection of books, botanic gardens, and an astro- 
nomical observatory. Rome has a system of com- 
mon schools, which is maintained by public 
grants and taxation, but much of the instruction 
is in parochial schools and monastic institutions. 
In addition to the university, Rome also has 
other institutions of higher learning, including a 
women's college, and architectural and engineer- 
ing colleges. Rome's opera has attracted many 
outstanding stars. The city is the seat of numerous 
hospitals, charitable institutions, academies, art 
galleries, and many large libraries. 

LATER History. Rome was identified with the 
rule of the popes from the downfall of the Roman 
Empire, in 476 a.D., until the rise of United Italy, 
in 1871. An army under the constable of Bour- 
bon captured and sacked the city in 1527, and 
Napoleon occupied it in 1798. He made Pope 
Pius VI a prisoner and carried him to France, 
and soon after a Roman republic was established. 
A republican army under Garibaldi and Mazzini 
expelled Pope Pius IX from Rome in 1848, but 
he was restored to power by a French army sent 
the following year to consummate the overthrow 
of the new republic. With the fall of the French 
Empire in 1871, the union of the Italian states 
became practical. In July of the same year the city 
became the capital of United Italy, when the king, 
Victor Emmanuel, took up his residence in the 
Quirinal. During World War II, Rome was sub- 
jected to military operations and air attacks of 
the United Nations forces. It fell into Allied hands 
on June 4, 1944. Since its liberation much of the 
war-inflicted damage has been repaired and many 
old Roman churches have been rebuilt. 

Ixpusries. As compared with other cities of 
the same size, Rome is not important as a center 
of commerce and industries. It is the converging 
center of several railroads, but has only a very 
limited water-borne trade, since the Tiber is 
navigable only for small vessels. Grain, wine, and 
cattle are imported. Most of the export trade is 
carried on by way of Fiumicino, its seaport on 
the Mediterranean, with which it is connected by 
railway. Among the manufactures are silk and 
woolen goods, toys, jewelry, musical instruments, 
leather, flour, soap, macaroni, and artistic repro- 
ductions. Large quantities of art products are 
made, such as cameos, mosaics, bronzes, and 
church ornaments. Motion-picture studios oper- 
ate just outside the city. Rome has long been a 
gathering place for tourists, travelers, and students 
on account of its historical treasures. Its position 
as “the Roman Catholic capital” of the world has 
also drawn numerous visitors. Population, 1930, 
886,928; in 1951, 1,701,913. 
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ROME 


while Caesar became consul and was afterward 
appointed as governor of Gaul, A civil war be- 
tween Caesar and Pompey began in 49 s.c., and, 
though Pompey had boasted that he could raise 
an army by stamping his foot upon the ground, 
he was obliged to flee from Rome without striking 
a blow. A battle between the two rivals occurred 
on the plain of Pharsalia, Greece, in 48 B.c., 
which resulted in the defeat of Pompey and he 
was obliged to flee to Egypt, where he was as- 
sassinated, Cleopatra was elevated to the throne 
of the Ptolemies by Caesar and the Syrians were 
so completely defeated that Caesar sent his cele- 
brated dispatch: “I came, I saw, I conquered." 
Victorious in the East, Caesar hastened to cele- 
brate a four-day triumph in Rome, where he 
was created dictator for ro years and censor for 
three. In the meantime he attained other vic- 
tories and established peace in Spain, 

The government of Caesar was administered 
honestly. During his administration canals and 
highways were built, the poor were given em- 
ployment, Rome was enlarged and beautified, 
and his vast dominion from the Euphrates to the 
Rhine was guarded with remarkable vigor. The 
senate created him dictator for life, but differ- 
ences and jealousies arose that finally terminated 
in his assassination in 44 v.c. Caesar's death was 
followed by the second triumvirate, which was 
concluded by Antony, Octavianus, and Lepidus. 
By its terms Brutus, Cicero, and Cassius were 
proscribed, Cicero was shortly after beheaded and 
Brutus and Cassius met their opponents in the 
Battle of Philippi in 42 s.c., but their complete 
defeat caused them to commit suicide in despair. 
Rome was divided between Octavianus and 
Antony, the former receiving the West and the 
latter the East. A civil war between the two great 
leaders terminated in the naval Battle of Actium, 
in which Antony and Cleopatra were defeated 
and fled to Egypt. The Battle of Actium ended 
the civil wars and the Roman republic, Octavianus, 
now master of the civilized world, became Em- 
peror in 31 sc., assuming the title of Augustus, 

Empme or Rome. Although an empire had 
been established, Augustus made no radical 
changes, but kept all the forms of the republic. 
This Course was necessary, since a radical assump- 
tion of power would have resulted in his deposi- 
tion. However, he really exercised absolute sway 
and all the offices of trust were centered in him, 
including those of pro-consul, consul, censor, 
tribune, and high priest. The empire at that time 
contained 120,000,000 inhabitants. It extended 
from the Euphrates on the east to the Atlantic on 
the west, and from the deserts of Africa on the 
south to the Danube and Rhine on the north. 
Fully 100 different nations were included in this 
vast dominion, each speaking its own language 
and worshiping its own gods. 
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Relief from the column of Marcus Aurelius, and 
century AD. 


The Age of Augustus was one of general peace 
and prosperity. It was the design of the emperor 
not only to maintain schools, extend literature, 
and effect internal improvements, but also to 
Romanize his subjects, This had already been 
accomplished in Gaul and was under way in 
Germany, but Arminius, a brave leader of the 
Germans, aroused his countrymen in opposition. 
In the year 9 A.D., Varus and his entire army in 
Germany met destruction, and Roman authority 
never was fully re-established in the country of 
the Teutons. The most important historical event 
of his reign was the birth of Christ, in the time 
of Herod the Great, Roman king of the Jews. 
On the death of Augustus, in 14 A.D, Tiberius, 
his stepson, became emperor by a decree of the 
senate. The emperors succeeding Tiberius were 
Caligula, in 37; Nero, in 54; Vespasian, in 69; 
Titus, in 79; and Domitian, in 81. Domitian 
was followed by the emperors Nerva, Trajan, 
Hadrian, Antoninus Pius, and Marcus Aurelius, 
who reigned from 96 until 180 and gave Rome 
peace and prosperity. Aurelius was noted, both 
for virtue and wisdom, but the later years of his 
reign were disturbed by the invasions of Ger- 
mans (see Germany: History) and Slavs (4.9.)- 
He was succeeded by his son, Commodus, in 180, 
and from that time Rome began to decline. 

The decline of Roman power is due to many 
causes. It may be said that the most prolific 
were the rise of factional militarism, the con- 
tinuous invasions by the Goths, Germans, and 
Persians, the concentration of wealth into the 
hands of a few, and a low state of political 
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and moral aptitude. During the 1st century zhris. 
tianity spread rapidly over the Western Empire 
and became a potent force in displacing the gods 
of the Romans, Though tolerant of all religious 
beliefs in every nation they conquered, the 
Romans persecuted the Christians, because they 
alone refused to offer sacrifice to the gods of the 
empire. They absented themselves from the games 
and feasts and were accustomed to hold their 
meetings at night. Soon they came to be regarded 
as enemies of the state and were persecuted by 
even the best rulers, as Trajan and Diocletian. 
A marked change came about also in Roman 
citizenship, since the emperors were of provincial 
birth and the army consisted chiefly of Germans 
and Gauls. 

Constantine was declared emperor by his 


troops in 306 and, after overthrowing five rival 
contestants for the throne, he became sole ruler 
in 324. His reign marked an cra in the history 
of the world, for he established Christianity as 
the state religion and removed the capital from 
Rome to Byzantium, a Greek city on the Bosporus, 
which was renamed Constantinople in his honor. 
He made the government absolutely despotic by 
establishing a court of titled nobility and weak 
ening the power of the army. While Christianity 
made it possible for the empire to resist three 
centuries of barbaric invasions, it did not supply 
enduring strength. Julian the Apostate sought in 
vain to restore the old religion. Valens taxed 
every energy of the empire to repel the invading 
Goths, who pressed forward to the very gates of 
Constantinople, but he was captured and burned. 
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Theodosius the Great for a few years delayed 
the division of the empire by enlisting 40,000 
Goths under the eagles of Rome, but at his death, 
in 395, a division occurred between his two sons. 
The Eastern, or Byzantine Empire, passed to his 
son Arcadius and the Western Empire, to Hon- 
orius. Continuous jealousies between the two 
empires greatly weakened both governments and, 
to save his dominion from ruin, Arcadius induced 
the invaders from the north to turn against Italy. 
The three great barbaric leaders were Alaric the 
Goth, Attila the Hun, and Genseric the Vandal. 
Alaric captured Rome in 410, while Attila swept 
like a scourge across Italy and only spared 
Rome from utter destruction, in 451, at the en- 
treaties of Pope Leo. Genseric secured control of 
the Mediterranean and sailed up the Tiber in 455. 
Pope Leo met Genseric to entreat that the city 
might be spared, but he turned it over to the 
warriors to be sacked. He carried 30,000 slaves 
and vast treasures from Rome to Carthage, where 
he had founded an empire on the site of the city 
destroyed by the Romans six centuries before. 
Rome was now at the mercy of Odoacer, a Ger- 
man chief, who commanded that Romulus Augus- 
tulus, the last Roman monarch, lay down his 
useless scepter. The emperor yielded in 476, and 
thus passed away the great Roman Empire. It is 
a curious incident in history that both the founder 
and the last sovereign of Rome bore the name of 
Romulus. Byzantium continued a recognized na- 
tion for a thousand years after the fall of Rome, 
ending with the capture of Constantinople by 
Mohammed II, in 1453. Rome was a province of 
the Byzantine Empire until 800, when Charle- 
magne received its crown, though its history had 
become merged into that of Italy some centuries 
before. See Italy, History. 

Languace. Politically there was a clear dis- 
tinction between Rome and Latium, but the 
language of the two sections was the same and 
it was called Latin. It belongs to the Aryan family 
of languages and was perhaps spoken in several 
dialects as early as 1500 s.c. It is probable that 
the Latin and Greek came originally from the 
same source, since there is a manifest connection 
between the two languages. Classical Latin was 
formed in the period when Rome was a republic 
and an empire, though during the last two cen- 
turies of its history many foreign words were 
injected through contact with other languages, 
and by the 8th century it ceased to be spoken 
as a distinct tongue. The tongues developed from 
the Roman include the modern Romance lan- 
guages, which are chiefly the Italian, Rumanian, 
Spanish, Portuguese, and French. The literature 
and language of the Latins were preserved in 
remnants of the great libraries, which were car- 
ried by the clergy to the monasteries in the Mid- 
dle Ages, and were afterward brought to the great 


libraries of Europe, particularly those of Rome. 
Many of the leading writers of Europe, following 
the revival of learning, wrote largely in Latin, 
and both the language and its literature were 
subjects of profound interest in all the higher 
institutions of learning for many centuries. All 
the modern languages of European people con- 
tain a large proportion of Latin words, the Latin 
addition to English being made at the time of 
the Norman conquest. Latin is characterized by 
a peculiar accuracy in expressing thought. This 
characteristic, plus the fact that it supplies the 
roots of many derivative words, causes it still to 
hold its place of prominence as a study in sec- 
ondary and higher institutions of learning. 
Literature. Roman literature was limited to 
a few writings for about five centuries after the 
founding of Rome. It may be said that the "Law 
of the 12 Tables,” prepared about 450 ».c. and 
hung up in the Forum, was the first prose com- 
position of importance. The earliest writings were 
fashioned almost exclusively after Greek models 
and their lyric, heroic, and dramatic meters 
came from the Greeks. Rome had elementary 
schools as early as 450 B.c., where reading, arith- 
metic, writing, and music were taught. Many of 
the teachers were Greeks and the children of 
wealthy families were sent to Greece to complete 
their education, but excellent higher schools and 
colleges were later established in all the Roman 
cities. The first translation of Greck classics into 
Roman was made by a Greek slave who came 
to Rome about 250 s.c. He also wrote and acted 
plays inspired by Greek writings. "The Origines" 
is a work written by Marcus Porcius Cato in the 
2nd century. It consists principally of a history of 
the origin of Rome and several other cities of 
Italy. Ennius, a Roman of the same period, in- 
troduced a new style of literature, somewhat re- 
sembling the Greek. His writings are largely 
poetical history and his “Annals,” a poetical his- 
tory of Rome, was for two centuries the national 
poem. He was honored by having his bust placed 
in the tomb of Scipio. The writings of Plautus 
belong to the early part of the 2d century, and 
are noted for their vigorous and brilliant wit. 
Terence, a learned and graceful humorist, who 
flourished about the middle of the 2d century, 
turned attention to greater refinement and more 
cultured forms of expression. : 
The Latin tragedies of the early Roman period 
were copied from the masterpieces of Sophocles 
and Euripides. Their comedies were translated 
from Aristophanes and other writers, their phi- 
losophy was borrowed from the Portico and 
the Academy, and their orators, even in the 
palmiest days, patterned their speeches after those 
of Demosthenes and Lysias. To the 1st century 
8.c. belong the illustrious names of Varro, Cicero; 
Virgil, Horace, Livy, and Sallust. Varro founde 


SS -— 


ROMMEL 


large libraries and a museum of sculpture, cul- 
tivated the fine arts, and sought to awaken lit- 
erary tastes among his countrymen. He wrote 
on history, theology, philosophy, and agriculture. 
Cicero is the most eloquent of all the Romans. 
He is famous as an essayist, orator, and letter 
writer; his principal productions include his four 
orations on the “Conspiracy of Catiline.” The 
Roman schools used his orations for lessons and 
many of his essays still are familiar Latin text- 
books. Virgil and Horace are well known poets 
of the Augustan age. Virgil’s “Aeneid” is modeled 
after the Homeric poems and has been used as a 
textbook up to the present time. Livy wrote 42 
volumes of Roman history, beginning with the 
fabled landing of Aeneas, and closing with the 
death of Drusus in the year 8 s.c. Sallust is an- 
other historian of eminence, his most noted 
writings beirig the “Conspiracy of Catiline" and 
the "Jugurthine War." 

The noted writers of the rst century A.D. in- 
clude Seneca, Juvenal, Tacitus, and the two Plinys. 
Seneca was a brilliant orator, poet, and Stoic 
philosopher. His writings are remarkable for 
their moral purity. They include “Ethical Essays,” 
“Tragedies,” and "Instructive Letters.” Juvenal 
produced works remarkable for their satire and 
eloquence. Tacitus wrote in a grave and stately, 
though sometimes sarcastic, style. His writings 
include “History of Rome,” “Life of Agricola,” 
and a treatise on Germany. Pliny the Elder is 
the author of “Natural History,” a work of 37 
volumes, covering the whole range of scientific 
knowledge of his time. Pliny the Younger was 
a charming letter writer; his writings extant in- 
clude the “Epistles” and the “Eulogium upon 
Trajan.” Quintilian was the most eminent rhetori- 
cian and literary critic of Rome. He lectured for 
25 years and afterward published his discourses 
in a work entitled “Institutes.” His writings be- 
long to the early part of the 2d century. Other 
writers of Rome include Emperor Marcus 
Aurelius, St. Jerome, and St. Augustine. Marcus 
Aurelius is remembered as a Stoical writer, St. 
Jerome as the translator of the Bible into Latin, 
and St. Augustine as: the author of “The City 
of God” and of “Confessions.” 

Rommel (rém’’/), erwin, army officer, born 
Nov. 15, 1891, in Heidenheim, Germany; death 
announced in October 1944. He had his military 
education in Stuttgart and served in World War I 
as a lieutenant, During World: War II, he com- 
manded tank divisions in France (1940), and in 
1941 headed the German Afrika Korps. At first 
his troops won sensational victories in Libya, 
driving the British back into Egypt, but later 
he was driven back himself and his army, from 
which he had been recalled to Germany in March 
1943, surrendered to the Allies in May. In 1943, 
he also commanded the German forces in Italy 
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for a few months. Later in the year he was shifted 
to France, where he was appointed ground com- 
mander of the German armies. Although he had 
been regarded as one of the most actiye members 
of the Nazi party, he was suddenly recalled, and 
was. later accused of treachery, He died under 
mysterious circumstances in July 1944. 

Romney (róm'ni), ceorce, painter, born in 
Dalton-in-Furness, Lancashire, England, Dec. 26, 
1734; died in Kendal, Westmorland, Nov. 15, 1802. 
He was instructed by his father and in 1753 be- 
came a pupil of Christopher Steele, a painter in 
Kendal, where, five years later, he had his own 
workshop until 1761, when he went to London. 
Travels to France (1764) and to Rome (1773-75) 
made him familiar with the great art works 
of these countries, though by 1755 he had already 
won recognition in England, as next in im- 
portance to Reynolds (q.v.) and Gainsborough 
(q.v.). The fact that he was not made a mem- 
ber of the Royal Academy may have been caused 
by Reynolds's rivalry. Among his many paint- 
ings—ca. 2,000—his portraits of children and 
women, especially those of Lady Hamilton, are 
especially well known. After meeting Lady Ham- 
ilton in 1782 he used her beauty not only for 
sketches and portraits of her as herself but also 
thinly disguised as St. Cecily, Bacchante, Calypso, 
etc. His painting is characterized by fine color 
combinations in a soft and broad stroke. Large 
numbers of engravings and mezzotints after his 
paintings made them popular. 
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a thousand speeches in favor of the Wilson poli- 
cies, Defeat was inevitable in the country-wide 
swing back to Republican sentiment, but Roose- 
velt had learned many political lessons. 

Shortly after his return to the practice of law 
in New York City, he was struck down by an 
attack of infantile paralysis which left him help- 
less from a paralysis of the legs and lower ab- 
domen (Aug. 1921). Through the next seven 
years Roosevelt waged a grim war with pain and 
fear, and by 1924 he was able, on crutches, to 
attend the Democratic national convention where 
he made a speech placing Alfred E, Smith, the 
"Happy Warrior," in nomination. Smith failed 
to win the nomination, but four years later, at 
the next convention, Roosevelt placed Smith in 
nomination again—successfully this time. The ex- 
traordinary improvement in Roosevelt's condition 
since the previous convention due both to his 
own unflagging determination, and his discovery 
of Warm Springs, Ga., where he had spent much 
of his time taking treatments and where he was 
later to establish a national foundation for other 
victims of poliomyelitis. 

It was at Warm Springs that he received word 
of his nomination by acclamation as Democratic 
candidate for Governor of N.Y. State. He accepted 
the nomination with reluctance, but threw him- 
self into the campaign (both state and national) 
with all his old energy plus a new significance 
in his speeches, a warmer note of understanding 
and sympathy, directly traceable to the deepening 
of his character through victory over his affliction 
—probably the greatest disaster a man of his ener- 
getic and active temperament could be called 
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upon to face, Smith lost the national election—but 

Roosevelt became New York's governor (1928), 
Confirmed as he was in his liberal tendencies, his 
first term was marked by various welfare projects, 
and by increasing use of the radio as a means of 
contact between himself and the people. Re- 

elected in 1930 by an unprecedented majority, he 

soon began to emerge as the logical choice for the 

Democratic nomination to run against Herber 
Hoover in the 1932 Presidential election, in that 
year of increasing economic fear and tension 

By Mar. 4, 1933, when Roosevelt was inaugu- 
rated, the country was in the depth of a depres- 
sion rapidly approaching despair. The confident 
assurance of his inaugural speech—containing 
those famous words, “The only thing we have 
to fear is fear itself"—was like a tonic to the 
nation, Implementing his inaugural statement, he 
asked for and received extraordinary economic 
powers from Congress and moved rapidly to ef- 
fect the passage of bills relieving financial dis- 
tress through various measures previously un- 
tried and grouped roughly under the heading of 
the “New Deal.” Some of these measures con- 
ceived in the haste necessitated by emergency 
conditions were later discarded, but many others 
served as a foundation for major economic and 
social reforms which have become a permanent 
part of Federal policy. Among the specific activi- 
ties of that first term were: the setting up of the 
an Conservation Corps; the inauguration of 
a widespread system of public works intended to 
provide jobs for the unemployed and eventually 
restore prosperity; drastic reforms in the handling 
of securities and investments. Labor made notable 
gains during this administration, and effects of 
the social legislation enacted were far-reaching 
in extent, in spite of the bitter opposition to 
his policies which developed in both fields of 
action. (For further details of his administration, 
sce United States.) 

An excerpt from his speech made in accepting 
the 1936 nomination as candidate for a second 
term provides a keynote for all his later activities 
as President of the U.S. Having first emphasized 
the statement that free men must have "not 
only enough to live by, but something to live 
for," he continued: “There is a mysterious cycle 
in human events. To some generations much is 
given. Of other generations much is expected. 
This generation of Americans has a rendezvous 
with destiny. . . .” It was thus that he thought of 
America from that time forth, both in national 
affairs and in world relationships. Significantly, 
his victory in that campaign was a landslide in 
which he won over Alfred M. Landon, the Re- 
publican nominee, by the largest majority ever 
accorded a Presidential candidate. 

Refusing to bow to precedent in the light of 
what he considered to be his duty in the nation's 
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destiny—Roosevelt became the first American 
President to serve a third term in office, In the 
1940 election he won against Republican Wendell 
Willkie. To meet the emergency of impending 
war before Pearl Harbor—that “date which will 
live in infamy”—and to coordinate American and 
Allied war efforts afterward, he freguently met 
overseas or on this continent with representa- 
tives of the major powers. Here were mapped 
those military campaigns which eventually 
brought the Allied armies to the gates of Rome, 
Berlin, and Tokyo; here were conceived plans 
for a world of “United Nations.” 

With the war not yet won, Roosevelt accepted 
the bitterly contested fourth-term nomination in 
1944, winning the election over the Republican 
candidate, Gov. Thomas E. Dewey of N.Y. State. 
Soon after the inauguration (Feb. 1945) he at- 
tended the fateful conference at Yalta, in the 
Crimea (q.v.), with Joseph Stalin and Winston 
Churchill, pouring out his strength in a supreme 
effort to lay there the foundations for “a perma- 
nent structure of peace upon which we can begin 
to build.” Reporting to the U.S. Congress on the 
Yalta conference, he voiced the creed which was 
to find its living expression through the organiza- 
tion of the United Nations group at San Francisco 
a few weeks after Roosevelt's death: “The struc- 
ture of world peace cannot be the work of one 
man or one party or one nation, It cannot be a 
peace of large nations—or of small nations. It 
must be a peace which rests on the cooperative 
efforts of the whole world.” 

Roosevelt's final place in history must be left 
for posterity to determine, but his importance 
would be hard to dispute, Despite certain weak- 
nesses, despite many mistakes due partly to tem- 
perament and partly to the necessity for fast ac- 
tion in times of crisis, the man’s destiny has been 
so entwined with his country's destiny through 
the most crucial of national and world crises that 
it seems. probable the years between 1933 and 
1945 will be known as the "Roosevelt era" in 
American history. 

Before his death, Roosevelt deeded a site at 
Hyde Park (q.v.), N.Y., for a library (opened 
in 1941) to house the papers and writings he 
accumulated from the time he entered the state 
senate; and subsequently over 85 per cent of his 
papers became available to the public. 

Many books have been written about Roosevelt, 
and most of his papers have been published 
in book form: “F.D.R.: His Personal Let- 
ters," Vol. I, 1887-1904 (1907); Vol. II, 1905- 
28 (1948); Vol. II, 1928-45 (2 vols, 1950), 
edited by Elliott Roosevelt, and “The Public 
Papers and Addresses of Franklin D. Roosevelt, 
1928-45" (13 vols., 1938-50), edited by Samuel 1 
Rosenman. 


Roosevelt, Theodore, 26th President of the 
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U.S., born in New York City, Oct. 27, 1858; 
died Jan. 6, 1919. His family, of Dutch and Hugue- 
not stock, was independently wealthy; his Dutch 
ancestor had arrived in New Amsterdam in 1649. 
Though rather sickly as a boy, he built himself up 
to a state of robust health and never lost his con- 
cern with physical fitness; if he did not originate, 
he at least made popular the phrase “the strenuous 
life.” Most people remained long unaware that he 
had lost the sight of one eye in a boxing accident 
in his youth, After taking a degree at Harvard 
(1880) he entered Columbia Law School, and 
began his political career as N.Y, State assembly- 
man (1882-84). During his terms of office, Roose- 
velt irritated his political elders and delighted the 
newspapers by his vigorous methods of cham- 
pioning reform. 

After the death (1884) of his first wife, Alice 
Hathaway Lee, Roosevelt spent two years on his 
North Dakota ranch in hunting, writing history 
in a popular manner, and making a large western 
acquaintance. His vigorous outdoor life and win- 
ning personality made him—at a time when West- 
erners looked on most Easterners as "dudes"— 
more popular in the West than any Eastern poli- 
tician before his time. In 1886, he returned to New 
York, where he ran a poor third to Abram S. 
Hewitt (gw.) and singletaxer Henry George 
(q.v.) in a contest for the mayoralty. 

After a second marriage (1886, to Edith Kermit 
Carow, 1861-1948), he was made a member of 
President Harrison's Civil Service me 
(1889-95). In that post, and later as lew 
York City's Police Board (189597), he showed 
his considerable talent for winning public atten- 
tion, the first step in the democratic process for 
ending abuses. In 1897, President McKinley ni 
pointed him Assistant Secretary of the Navy. Tak- 
ing a broad view of his duties, he sent Commodore 
George Dewey (4..) cabled orders to keep the 
Asiatic squadron on a war footing and prepare to 
attack the Philippines should war be declared. 
Largely asa result of Roosevelt's activity, the navy 
was well prepared physically and strategically to 
wage war against the Spanish fleet. 

Roosevelt resigned in 1898 to head a volunteer 
regiment—the famous "Rough Riders" —for serv- 
icc in Cuba. The popular appeal of his deeds was 
responsible for his election to the governorship of 
New York (1899-1900). His opposition to ma- 
chine rule prompted New York “Bow” Thomas 
C. Platt (1833-1910) to thrust him into the Vice- 
Presidency in 1900; the assassination of McKinley 
made him President a year later. 

During this term, it became evident that a new 
spirit was at work in the White House. Roosevelt 
lectured Congress in long, colorful messages. He 
obtained greater powers for the Interstate Com- 
merce Commission (1903) and won establishment 
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of a Department of Commerce and Labor. He 
laid the groundwork for the Panama Canal by 
recognizing the government of Panama within 
three days after its revolt from Colombia in No- 
vember 1903, and by obtaining from the new 
state a perpetual lease on a ten-mile Canal Zone 
across the new republic. When coal operators re- 
fused to deal with the United Mine Workers in 
the anthracite fields, precipitating a bitter strike 
in the summer of 1902, Roosevelt intervened. The 
first President to do more than dispatch troops to 
protect property, he forced the operators to recede 
from their refusal to permit mediation and won 
acceptance of a commission to investigate and 
mediate the dispute. 

In consequence of his cautious but vigorous 
policies, Roosevelt won renomination and easily 
routed the Democratic candidate, conservative 
Alton B. Parker (q.v.). During his second term 
(1905-09), he denounced "malefactors of great 
wealth," advocated income and inheritance taxes, 
and approved greater popular control of party 
machinery. He remained on good terms with Re- 
publican machine leadership, however, gave no 
support to the party insurgents, and carefully 
avoided such controversial issues as the tariff 
problem. The anti-trust prosecutions of his ad- 
ministration were more productive of publicity 
than of permanent results, and the stream of his 
messages and articles produced surprisingly little 
constructive legislation. 

Only in conservation (4.v.) and in foreign af- 
fairs did his administration break fresh ground. 
In addition to his benevolent attitude toward the 
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Panama revolution, Roosevelt, in the so-called 
"Roosevelt corollary," extended the Monroe Doc- 
trine (g.v.) to make the U.S. responsible for 
maintaining financial responsibility among Latin- 
American nations and so preventing European 
intervention. He mediated in the Russo-Japanese 
War of 1904-05 and so succeeded in concluding a 
peace treaty signed at Portsmouth, N.H. (see also 
Japan). He also took a hand in the Franco-German 
crisis concerning Morocco (q.v.) and the Alge- 
ciras Conference of 1906. These steps in behalf 
of international peace brought him the 1906 
Nobel Peace Prize,” 

In 1908, Roosevelt used his patronage to win 
Southern delegates and obtain the nomination for 
William Howard Taft (q.v.). After returning 
(1910) from a hunting and exploring expedition 
to East Africa, he broke with his protégé Taft 
and proposed to obtain again the Republican nom- 
ination, When this hope failed, he bolted from 
the party in 1912 and, with the Republican pro- 
gressives, established the Bull Moose party. On 
this ticket he ran unsuccessfully for the Presi- 
dency against Taft and Woodrow Wilson (4.v.). 
(See Political Parties in the U.S.) 

He subsequently returned to the Republican 
party and used his influence for the party candi- 
date, Charles Evans Hughes (q.v.) in 1916. After 
the U.S. entered World War I in 1917, Roosevelt 
strongly urged that he be allowed to raise a divi- 
sion of volunteers, a project which President Wil- 
son found it easy to deny for military reasons, 
though Roosevelt and some subsequent historians 
suspected a political motive as well. The great 
apostle of the “strenuous life” died in his sleep a 
few months after the Armistice of 1918. 

His books include “Hunting Trips of a Ranch- 
man,” "The Winning of the West," “The Rough 
Riders,” “The Wilderness Hunter,” and “The 
New Nationalism.” An interesting sidelight on 
his personal popularity is that a picture of him 
with a bear cub (1901) inspired the design and 
name of the “Teddy Bear,” for decades America's 
most popular doll. 

Root (root), a term in mathematics. If a num- 
ber can be resolved into equal factors, a factor 
so obtained is called a root of the number. When 
a number can be resolved into two equal factors, 
a factor so obtained is called a square root of the 
number; for example, since 9 = 3 X 3,3 84 
square root of 9. When a number can be fac- 
tored into three equal factors, a factor so 
tained is called a cube root of the number; for 
example, since 64 = 4 X 4 X 4,4 is a cube root 
of 64. Similarly, since 16 = 2 X 2X 2X 3,2552 
fourth root of 16, etc. The roots of a number are 
not unique; for example, although 3 is a square 
root of 9, —3 is also a square root of 9, since 
(—3) X (—3) = 9. Similarly —2 is a fourth root 
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of 16, since (—2) X (—2) X (—2) X (—2) = 
16, It is proved in algebra that there are always 
two square roots, three cube roots, four fourth 
roots, etc., of any number. The two square roots 
of 9 are +3 and —3; the three cube roots of 64 
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fourth roots of 16 are 2, —2, 2i, —2 (the num- 


ber i is the customary symbol for V—1; see 
number), etc. To show that the numbers given 
are cube roots of 64 and fourth roots of 16, 
multiply the root by itself two and three times 
respectively. 

A root, or a solution, of an algebraic equation 
is a value of the unknown quantity, or a set of 
values of the unknown quantities, which value or 
values, substituted in the equation, will make the 
two members identical. 

Root, in botany, that organ which usually 
penetrates the earth, to imbibe from it nourish- 
ment suitable to the growth of the plant. In its 
development it divides itself into branches which 
are called rootlets, or fibers, and which terminate 
in smaller and hairlike ends of a spongy tissue. 
No true root produces buds or leaves, even if ex- 
posed to the air and light; if roots apparently do 
so, they are to be regarded as subterrancous 
stems, The potato tuber is a familiar example of 
à swollen subterranean stem, though usually 
called a root; and some cacti and orchids have 
long, tough, aerial roots. Sometimes these are 
adventitious, as in the rootlets which issue from 
the lower joints of the Indian corn and from the 
joints of the grape vine. 

Roots are either annual, biennial, or perennial, 
according to whether they die in one or two years, 
or survive for several years, but even these condi- 
tions depend in a degree on climatic circum- 
stances, Some that are normally perennial change 
to annual, as in the garden nasturtium, in which 
case a single season is sufficient to produce flowers 
and seeds, and others naturally annual are made 
biennial or perennial, by preventing the flowers 
from expanding and the fructification from tak- 
ing place. Roots are liable to change in form 
and size, especially under cultivation, as in the 
cultivated carrot, whose normal root thickens 
and becomes fusiform, or in the turnip, where it 
swells laterally and becomes broad and flat, or in 
the dahlia, where the fibers increase to tubers. 
Roots are small in proportion to the rest of the 
plant, and they diminish until the root entirely 
disappears in whole genera of the lower orders. 

The function of the root is not only to find 
nourishment, but to excrete various substances. 
It Possesses the extraordinary power of penctrat- 
ing bodies harder than earth. The general ten- 
dency of the root to seek an opposite direction 
to the stem is admitted, but the exact reason 
cannot be assigned. Roots are frequently the stores 


of nutriment for the use of the next year's vege- 
tation, They contain gums, resins, acids, and other 
properties important in medicine and the arts. 

Root, Elihu, jurist and statesman, born in 
Clinton, N.Y., Feb. 15, 1845; died in 1937. He 
was graduated in 1864 from Hamilton Coll., 
where his father, Oren Root, was professor of 
mathematics. He studied law, and in 1867 began 
a successful practice in New York. He was ap- 
pointed U.S, district attorney in 1883, and Secre- 
tary of War by President McKinley in 1899. The 
army was reorganized during his administration 
which lasted until 1904, when William H. Taft 
succeeded him. Root succeeded John Hay as Sec- 
retary of State in 1905. In this post, which he held 
until 1909, he secured closer commercial relations 
with the other American republics, Thereafter, 
he carried out various diplomatic missions of 
which those to Russia (1917) and to the Wash- 
ington Disarmament Conference (1921-22) are 
noteworthy. He was the recipient of the Nobel 
peace prize for 1912. He also wrote extensively on 
government and U.S. foreign relations. 

Root, GEORGE FREDERICK, composer, born in 
Sheffield, Mass., Aug. 30, 1820; died at Bailey's 
Island, Me., Aug. 6, 1895. He studied music in 
Boston, New York, and Paris. Among his popu- 
lar songs are “Tramp, Tramp, Tramp, the Boys 
Are Marching,” “Battle Cry of Freedom,” and 
"Rosalie, the Prairie Flower." 

Rope (róp), the name of cordage formed of 
twisted fibers, such as fibers of flax, hemp, jute, 
cotton, or other vegetable species. The name is 
applied in an extended sense to cordage made 
of steel, iron, or other metallic wire. In the 
trade the distinction between a cord and a rope, 
other than of wire, is based on a collection of 
fibers 1 in. in circumference, though in popu- 
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lar usage smaller sizes are often termed ropes. 
Ropes made of vegetable fibers are composed of 
a number of rope yarns or rope threads. They 
are first twisted into strands, which in most 
cases are twisted together to form the finished 
product. The principal kinds are known as 
hawser-laid, cable-laid, and shroud-laid, In mak- 
ing a hawser-laid rope, three strands are twisted 
left hand, the rope yarns being laid up right 
hand. A cablelaid rope is composed of three 
strands of hawser-laid rope twisted right hand. 
A shroud-laid rope is made of four strands, three 
strands being twisted round a central strand. In 
cases where great strength is needed a series of 
hawser-laid ropes is formed into a flat rope by 
being placed side by side and sewed together. 
The vegetable fibers used in rope making are 
derived largely from tropical countries. They 
include such fibers as the coir, secured from the 
husk of the coconut, the sisal hemp from South 
America and the manila or wild plantain pro- 
duced largely in the Philippines. Formerly rope 
making was carried on mainly by hand, but now 
machines are used for making all kinds of cord- 
age. Ropes are made with great care, because 
uniformity of strength is necessary. As in a 
chain, the strength of a rope depends upon its 
weakest place. Among the improvements of re- 
cent times is the manufacture of wire ropes, 
which are made from a number of wires twisted 
together, The strongest wire ropes are made of 
steel, but iron and other metals are used also, 
and to preserve them against rust a galvanic coat- 
ing is applied. Ropes are used for various pur- 
poses in connection with mining, farming, manu- 
facturing, and other productive enterprises. Metal 
ropes are used quite extensively in rigging ships, 
in elevators, and for many purposes in mining. 
Rope Walker (róp wak’ér), a person who 
walks, dances, or performs acrobatic stunts on 
a rope or wire which is stretched between two 
supports at a considerable height above the 
ground, Rope walking, like juggling, is one of 
the oldest forms of public entertainment. 
Rorqual (rr Auwal), the largest genus of the 
whale family found in the Arctic Ocean. It is 
distinguished from the Greenland, or right, 
whale by the presence of a dorsal fin, and by 
having nearly parallel longitudinal folds extend- 
ing between the arches of the lower jaw, from 
the under lip along the chest and abdomen. The 
largest species is the great northern rorqual, 
found chiefly off the northern coast of Asia and 
Europe, and it is probably the most bulky and 
powerful of living animals. The body is longer 
and more slender than in the right whale, and 
the head is about one-fourth the length of the 
body. It attains a length of 9o to 110 ft. The food 
consists of crustaceans, medusae, and fish. The 
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blubber is much thinner than in the right whale, 
hence it is comparatively of less value, and the 
yield rarely exceeds 8 to ro barrels of oil. The 
longest baleen plates seldom measure 4 ft, so 
that it yields much less whalebone than the right 
whale. c 

Rorschach Test (ror/shük), a psychological 
test developed by the Swiss psychiatrist, Herman 
Rorschach (1884-1922). It consists of showing the 
individual undergoing the test a series of irregu- 
lar ink blots. By free association the person being 
tested must interpret these semi-structural forms 
as depicting certain objects or must interpret their 
apparent meaning. The response to these figures 
reveals the quality of his intellectual and emo- 
tional functioning, his interests, as well as his 
adjustment and maturity. As the test thus reveals 
some of the dynamics of inner life, it is used for 
the diagnosis of certain forms of neuroses and 
psychosis. It is also useful for child guidance, 
vocational guidance, and social work. The Ror- 
schach test is one, perhaps the most important, 
of the so-called projective techniques, a group of 
psychological methods based on the theories of 
Sigmund Freud (q.v.). These techniques seek to 
evoke free responses and associations related to a 
person's inner drives and conflicts. See also /n- 
telligence Tests. 

Rosa (ró'sà), salvator, painter, born near 
Naples, Italy, July 21, 1615; died Mar. 15, 1673. 
Among his best known works are "Prometheus," 
"The Conspiracy of Catiline," and "Saul and the 
Witch of Endor." 

Rosaceae (ró-zä'sėč), an important family 
of plants, including herbs, shrubs, and trees. 
This family embraces not less than 90 genera 
and 2,000 species, most of which are native to 
the North Temperate Zone. It includes a large 
number of beautiful and useful plants, many © 
which are cultivated extensively for their fruit 
and for ornament. To this family belong the 
almond, apricot, apple, blackberry, cherry, peach, 
pear, plum, quince, raspberry, rose, and straw- 
berry. The fruits are wholesome, except that of 
the cherry laurel, which is poisonous, and the 
kernels of the stone fruits have poisonous prop- 
erties. These plants are distinguished by having 
regular flowers, seeds without albumen, and 
alternate leaves with stipules. See Rose. 

Rosamond (ré2’a-miind), mistress of Henry 
Il of England, born about 1140; died in 1177. 
She was the daughter of Lord Clifford and 
lived at Woodstock. Her brothers, desirous of 
advancing their own fortunes, first brought 
her to the notice of the king, who frequently 
visited her. When Queen Eleanor discovere 
the friendship between her and the king, she 
became very jealous. Rosamond died soon 
after, presumably from the effect of a poisoned 
dagger. William Longsword, Earl of Salis- 
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bury, was the son of Rosamond and Henry II. 

Rosario (ro-si’ré-o), a city of Argentina, on 
the Paraná River, 170 m. N.w. of Buenos Aires. 
It is the capital of the Province of Santa Fé and 
the second city of Argentina. The climate is tem- 
perate and healthful. It has convenient railroad 
facilities and is the center of a large interior and 
river trade. Among the manufactures are soap, 
flour, lumber products, furniture, utensils, leather, 
and machinery. The city has a fine cathedral, 
numerous other churches, and a number of 
schools, hospitals, academies, and institutions of 
higher learning. Population, ca, 525,000. 

Rosary (ró'zà-ry), a popular form of prayer 
in the Roman Catholic Church, said on a string 
of beads used to count the order and number 
of prayers. Traditionally, 15 Paternosters and 150 
Ave Marias are recited, cither in private, or as a 
member of a congregation making responses to a 
priest. In modern usage, however, the rosary usu- 
ally refers to five decades of beads. The exact 
origin of the rosary is difficult to determine. A 
monk of the 13th century mentions the practice 
in a mystical work of Mary's rose-garden. The 
beads are commonly made of rosewood, a s 
ary connection with the name rosary. Catholic 
tradition attributes its popularization to St. Dom- 
inic. The feast of the Rosary of the Blessed 
Virgin Mary is celebrated on the first Sunday in 
October. See also Head. 

Roscius (rocsh'i-iis), quintus, Roman actor, 
born at Solonium, near Lanuvium, about the year 
126 ».c.; died in 62 s.c, Although he was born a 
slave, he had the advantage of the friendship of 
many Romans belonging to the nobility. Sulla 
gave him a gold ring. Cicero spoke of him in 
terms of the highest praise and affection. It is said 
that Roscius and Cicero practiced the art of ex- 
pressing thought in the most elegánt form, the 
former by his gestures and the latter by his 
Words. Roscius especially excelled at comedy. 

Rose (róz), the common name of plants of 
the genus Rosa and its natural order Rosaceae 
(q.v.). They have prickly stems and unequally 
pinnate leaves. About 50 species in a wild state 
have been described, most of which are con- 
fined to the North Temperate Zone, but by cul- 
üvation about 1,000 species have been secured. 
These include both single and double flowers 
and a large variety of colors. Some of the species 
differ so materially from those in a native state 
that they are difficult to classify. The rose is 
easily cultivated, requiring sunshine, rich soil, 
and plenty of moisture, Among the common 
Species are the tea, damask, sweet brier, yellow, 
musk, Provence, moss, evergreen, and monthly. 

ie American Beauty is an elegant species origi- 
hated in the U.S., and is cultivated for its fra- 
grant and beautiful, large flowers. Some species, 
as the common climbing rose, may be trained to 


ascend arches, arbors, and trellises. Poets have 
made the rose famous, oratory has been enriched 
with its virtues, and it has long been the emblem 
of reserve and faithfulness. It is the most beau- 
tiful and fragrant of flowers. Many millions of 
roses are sold annually in the market, as they are 
among the most popular of the cut flowers. Attar 
(q.v.), or otto, of roses, is the most important 
product, but roses also possess medicinal proper- 
ties. See Perfumes. 

Rose Acacia (róz @-ka/sha), an ornamental 
shrub of North America, found in the mountains 
of Mexico and the U.S, It is a species of locust, 
has very large inodorous flowers, and bears pods 
that are covered with coarse hair. The plant is 
native to the southern part of the Allegheny Mts., 
but is now cultivated as an ornamental shrub. 

Rosebery  (roz/béri), ARCHIBALD PHILIP, 
EARL OF, statesman, born in London, England, 
May 7, 1847; died May 21, 1929. He studied at 
Oxford Univ., and in 1868 succeeded his grand- 
father as fifth earl. In 1872 he was made a com- 
missioner to Scotland, became rector of the Univ. 
of Edinburgh in 1880, and served as undersecre- 
tary of state from 1881 to 1883. He was secretary 
of foreign affairs in the Gladstone administration 
in the beginning of 1886, but held the position 
only six months, until the fall of Gladstone’s gov- 
ernment. Rosebery took a position strictly in ac- 
cord with the Home Rule policy and defended it 
in a number of able speeches. In 1889 he was 
elected for the city division of the London county 
council and in 1892 succeeded Gladstone as 
premier, a position he held until the Liberals 
went out of power, in 1895. He was made lord 
rector of the Univ. of Glasgow in 1899. His books 
include “Sir Robert Peel,” “The Last Phase,” 
and “The Questions of Empire.” 

Rosecrans (ró'zé-krünz), WILLIAM STARKE, 
soldier, born in Kingston, O., Sept. 6, 1819; 
died near Redondo, Cal., Mar. 11, 1898. He was 
graduated from the West Point Military Acad. 
in 1842 and served as professor of engineering 
and natural philosophy at West Point from 1844 
to 1847. He resigned in 1847 and retired to private 
life as an architect and civil engineer, but volun- 
teered at the beginning of the Civil War, in 1861, 
and was commissioned brigadier general in the 
regular army. In 1862, he became major general 
of volunteers and commanded a division of the 
army of the Mississippi, taking part in the battles 
of Iuka and Corinth, He was made commander 
of the army of the Cumberland, taking part in 
the Battle of Stone River, Tenn., and at Chicka- 
mauga and Chattanooga, being defeated in the 
two last named engagements by Gen. Bragg with 
a loss of 16,000 men. He was soon after succeeded 
by Gen. Thomas, pending the arrival of Gen, 
Grant, and, in 1864, became commander of the 
department of the Missouri, expelling Gen. Price 
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from that state. In 1867, Rosecrans resigned his 
position in the army. He served in Congress as 
a Democrat (1881-85) and was Register of the 
U.S. Treasury for the next eight years, Rosecrans 
was a good strategist and military leader; his 
removal from command was due largely to 
unavoidable circumstances. Congress, in 1889, 
restored him to full rank and pay as brigadier 
general and placed him on the retired list. 

Rosemary (rózmári), an evergreen shrub 
of the mint family, native to southern Europe 
and western Asia. It is from 3 to 8 ft. high, has 
narrow, opposite leaves, and bears pale blue 
flowers. All its parts have an aromatic flavor. The 
leaves have a pungent taste and yield an essential 
oil, called oil of rosemary, used as an aromatic 
perfume and in cookery. It possesses slight medic- 
inal properties. Spain is noted for prolific growth 
of rosemary, which furnishes good bee pasture 
and may be smelled many miles off the coast. 

Rosenau (762’’n-now), MILTON JosEPH, public 
health expert, born in Philadelphia, Pa., Jan. 1, 
1869; died April 9, 1947, at Chapel Hill, N.C. 
After studying at the Univ. of Pennsylvania, he 
did postgraduate work at Berlin, Paris, and 
Vienna. He was a surgeon for the U.S. Public 
Health and Marine Hospital Service (1890-1909) ; 
professor of preventive medicine and hygiene at 
the Harvard Medical School (1909-35); director 
of the School of Public Health at Harvard Univ. 
and the Mass. Inst. of Technology (1913-22). 
From 1936 to 1947 he directed the Division of 
Public Health at the Univ. of North Carolina. 
The author of a number of medical treatises, he 
won many honors for his achievements in his field. 

Rosenbach (ró'zen-bük), ABRAHAM s. WOLF, 
bibliophile, born in Philadelphia, Pa., July 22, 
1876; died there, July 1, 1952. He was graduated 
from the Univ. of Pennsylvania in 1898 and then 
taught there for three years. He entered his 
family’s rare book business and became one of 
the leading U.S. collectors. His best-known com- 
pilations include “Catalogue of the Books and 
Manuscripts of Robert Louis Stevenson in the 
Library of the Late Harry Elkins Widener” 
(1913) and “Catalogue of the Widener Memorial 
Library in Harvard College” (1918). He was the 
author of “Books and Bidders” (1927), “A Book 
Hunter’s Holiday” (1936), and of many other 
books. 

Rosenberg (ró'z'n-bárg), ANNA m(arie), pub- 
lic and industrial relations consultant, born in Bu- 
dapest, Hungary, July 19, 1902. She came to the 
U.S. with her parents in 1912 and was natural- 
ized in 1919. Through an interest in politics and 
social welfare, she became a labor relations con- 
sultant in 1924 and in 1934 joined the National 
Recovery Admin.; from 1936 to 1943 she was a 
regional director of the Social Security Board, 
holding at the same time other, related assign- 
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ments in several defense agencies. She was also 
secretary of the President's Combined War Labor 
Board and his special representative to the Euro- 
pean war theater in 1944, to report on problems 
of the returning soldier. In 1946, after a year in 
private practice, she became a member of Presi- 
dent Truman’s Advisory Committee on Universal 
Military Training. From 1950 to 1953 she was 
Assistant Secretary of Defense (in charge of man- 
power and personnel policy), the first woman 
ever appointed to such a high office in the De- 
fense Dept. 

Rosenkavalier (ré’zen-ké-vi-lér), ver, opera 
by Richard Strauss (g.t }, performed for the first 
time in Dresden, Germany; in 1911; the American 
premiére took place in 1913. Composed to a 
libretto by the Austrian poet Hugo von Hof- 
mannsthal (q.v.), this opera creates a delightful 
atmosphere of comedy and lyricism with its many 
beautiful waltz rhythms and melodic arias. 

Rosenman (ró'zen-man), SAMUEL IRVING, 
jurist, born Feb. 13, 1896, in San Antonio, Tex. 
After his graduation from Columbia Univ., he 
was admitted to the New York bar. He served in 
the New York legislature (1922-26), and was a 
justice of the New York Supreme Court (1932- 
43). He became an adviser to Franklin D. Roose- 
velt, then governor of New York, and assumed 
the same position when Roosevelt became Presi- 
dent. During World War II, Rosenman studied 
economic and sociological problems and made 
recommendations which helped the work of im- 
portant war agencies. In 1943 he resigned his 
place on the New York Supreme Court to become 
Roosevelt's special counsel; he held the same poti- 
tion during the fitst months of the Truman ad- 
ministration, resigning in November 1945 to 
return to private practice. In 1946 he was appoint- 
ed to a Presidential Advisory Commission on 
Universal Military Training. Rosenman edite 
"The Public Papers and Addresses of Franklin 
D. Roosevelt" (1937-38) and, in 1952, published 
"Working With Roosevelt," which is said to have 
shed new e i on this epoch in U.S. history. 

Rosenthal (r/zen-tàl), wonrrz, pianist, born 
Dec. 18, 1862, in Lemberg (Lwow), Poland; died 
Sept. 3, 1947, in New York. A pupil of Franz 
Liszt, he made his first public concert appearance 
at the age of ten. Rosenthal was considered one 
of the greatest pianists of his time. He com- 
posed some piano pieces and also wrote, in CO™ 
laboration with the Danish pianist, Ludvig 
Schytte (1848-1909), “Schule des höheren Klavier- 
spiels.” He became a U.S. citizen in 1944- 

Rosenwald (ré’zen-wailt), jurus, merchant, 
philanthropist, born at Springfield, Ill, in 18625 
died in 1932. At 33 he was vice-president anc 
treasurer of Sears, Roebuck & Co., became presi- 
dent in 1910, and remained chairman of the 
board from 1925 until his death. His generosity 
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aided the education of Southern Negroes, Jewish 
immigrants in Palestine, and the city of Chicago, 
to which he gave a Museum of Science and In- 
dustry. In 1917, he established the Julius Rosen- 
wald Fund, to be spent within 25 years of his 
death, to establish schools for Negroes and to 
further racial tolerance. 

Roses (róz'ez), wars oF THE, the contest be- 
tween the houses of Lancaster and York for su- 
premacy in England. It was a disastrous warfare, 
with short intervals of peace, for 30 years, from 
1455 to 1485. The former house chose the red rose 
as an emblem and the latter chose the white, hence 
the name. The house of Lancaster had been in 
possession of the throne for three generations, 
attaining to the crown in 1399 and being repre- 
sented successively by Henry IV, Henry V, and 
Henry VI. The latter began to exhibit weakness 
of mind in 1454 and Parliament accordingly ap- 
pointed Richard, Duke of York, protector of the 
realm during his illness. Richard had already 
advanced claims to the throne and, on the recov- 
ery of Henry, declined to give up his power 
and vigorously organized to maintain it by force 
of arms, In 1455 the Battle of St. Albans was 
fought between the contending parties, the king's 
army was defeated, and he became a prisoner. 

Henry's Queen, Margaret of Anjou, immedi- 
ately organized a force in the north of England 
and won the Battle of Wakefield, in which the 
Duke of York was defeated and slain. Soon after 
this, Edward, son of the Duke of York, raised 
an army and eventually defeated the forces of 
the queen, becoming Edward IV in 1461. He 
was compelled to leave England in 1470 by an 
army raised under the direction of Queen Mar- 
garet and the earl of Warwick, and Henry VI 
was restored to the throne. But Edward returned 
in 1471 and defeated Warwick at Barnet—in the 
course of which battle Warwick was killed—and 
captured the queen at Tewkesbury. 

Edward's successor, Edward V, with his brother 
Arthur, was murdered in the Tower, and Richard 
III became king. His reign ended when he was 
defeated and killed at Bosworth Field in 1485 by 
the Earl of Richmond, who succeeded him as 
Henry VII, the first of the Tudor kings. 

Rosetta Stone (ró-zc'zà ston), the name of 
a stone found in 1799 near the city of Rosetta, 
Egypt, by Boussard, a French engineer attached 
to Napoleon's expedition to Egypt. It is a black 
basalt stele, now in the British Museum, and 
bears an inscription of the year 196 s.c. in honor 
of Ptolemy Epiphanes. The inscription is in three 
languages—Greek, demotic (meaning popular, 
referring to the then ordinary Egyptian hand- 
writing in contrast to the hieratic script used by 
the priests), and hierogylphic. Since the two 
former had already been studied, this inscription 
became the key to the reading of the hieroglyphic 
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characters, until then not deciphered. It formed 
the basis of the studies of the Egyptologist J. F. 
Champollion (q.v.). The city of Rosetta is near 
the mouth of the Nile, 30 m. w. of Alexandria; 
population, ca. 19,000. See also color plate, Means 
of Communication II, Volume II. 

Rosewood (róz'wóód), the name given to 
various hard, close-grained woods derived from 
different species of trees, so called from their 
roselike scent when newly cut. Most wood of 
this class is dark-colored with several shades and 
stripes, and is used extensively in the manufac- 
ture of furniture. The finest quality is produced 
in Brazil and other South American countries. 

Rosh Hashana (rosh Aà-shá'ná), or RosH 
HasHoNoH, Hebrew meaning “beginning of the 
year,” name for the Jewish New Year, on the 
first (and second) day of the month of Tishri, 
falling usually in September, It is characterized 
by prayers and solemn service during which the 
shofar (q.v.) is blown. 

Rosicrucians (rózi-kroo'shanz), the name 
of an international, non-sectarian fraternal organ- 
ization whose aim is “to awaken the dormant, 
latent faculties of the individual whereby he may 
utilize to a better advantage his natural talents 
and lead a more happy and useful life.” Its com- 
plete name is the “Ancient Mystical Order Rosae 
Crucis,” often simply abbreviated to A.M.O.R.C. 
The organization itself traces its origin to the 
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secret schools of learning established in Egypt 
about 1500 ».c., and has been known in Europe 
since before the Middle Ages. The order made 
its first appearance in America during the 17th 
century. A Rose-Croix Univ. is maintained at San 
Jose, Cal., in conjunction with a planetarium and 
an Egyptian and Oriental museum. 

Rosin (róz/im), a substance obtained by dis- 
tilling a mixture of water and turpentine, Crude 
turpentine from cone-bearing trees, such as the 
pine, yields from 65 to go per cent of rosin. It is 
translucent when entirely freed from water and 
the odor is similar to that of turpentine. Large 
quantities are manufactured in British Columbia 
and some parts of the U.S., especially in North 
Carolina and Florida. It is used mainly in making 
soap, sealing wax, varnishes, basilicon ointment, 
and adhesive plasters and cements. See Resins. 

Ross (rds), ALEXANDER MILTON, naturalist, 
born in Belleville, Ontario, Dec. 13, 1832; died 
Oct. 27, 1897. He studied and practiced medicine 
in New York City and served as a surgeon in the 
Federal army of the U.S. during the Civil War. 
After the war he returned to Canada, where he 
collected and classified the flora and fauna of that 
country. His collections of plants and animals 
contain about 10,000 species. In 1881 he aided 
in founding the Society for the Diffusion of 
Physiological Knowledge. Several governments 
granted him awards and medals. He published 
“Birds of Canada,” “Recollections of an Aboli- 
tionist,” “Flora of Canada,” “Vaccination a Medi- 
cal Delusion,” and “Mammals, Reptiles, and 
Fresh-Water Fishes of Canada.” 

Ross, wersy, alleged maker of the first U.S. 
flag, born Jan. 1, 1752, in Philadelphia, Pa.; died 
there Jan. 30, 1836. In 1773 she married John 
Ross, whose brother, George, was one of the 
signers of the Declaration of Independence. 
After her husband's death in the Revolutionary 
War, she continued to work in the upholsterer’s 
shop which he had opened. The story that she 
had made the first flag was made public in 1870 
by one of her grandsons. According to him, fam- 
ily tradition had it that George Washington, 
Robert Morris, and her brother-in-law, George 
Ross, had come to her one day to ask her to 
make a flag from the design they had brought 
with them, and that she had done so. No certain 
proof of this story has ever been discovered. 

Ross, six JAMES cLARK, explorer, born in Lon- 
don, England, Feb. 15, 1800; died Apr. 3, 1862. 
He was a nephew of Sir John Ross, entered the 
navy in his 12th year, and accompanied his uncle 
on two voyages to the Arctic Ocean. In 1831 he 
discovered the north magnetic pole and was made 
post captain. He commanded an expedition to 
Baffin Bay in 1836 and three years later made a 
voyage to the Antarctic seas, approaching within 
160 m. of the south magnetic pole, Ross dis- 


covered the volcano Mt. Erebus in 1841, having 
sailed southward from New Zealand with the 
Erebus and the Terror, and gave the region the 
name of Victoria Land. In 1843 he returned to 
England, where he was knighted, and in 1848 
made an unsuccessful search for Sir John Frank- 
lin in Baffin Bay. He published “A Voyage of Dis- 
covery to Southern and Antarctic Regions.” 

Ross, SIR JOHN, Arctic explorer, born at Inch, 
in Wigtonshire, Scotland, June 24, 1777; died 
Aug. 30, 1856. He was the son of a minister 
and entered the navy when but 10 years old, 
serving 15 years as midshipman. In 1818 he be- 
came captain and accompanied Parry on an ex- 
pedition to the Arctic regions, the aim being to 
explore Baffin Bay and find a northwest passage. 
He commanded an expedition to the same region 
in 1829, when he discovered the peninsula of 
Boothia Felix, and on his return to England was 
knighted. He became consul at Stockholm in 
1838 and was made rear admiral in 1851. Among 
his writings are “Narrative of a Voyage in 
Search of a North-West Passage,” “Treatise on 
Navigation by Steam,” and “Letters to Young 
Sea Officers.” 4 

Ross, NELLE TAYLOE, public official, born in 
St. Joseph, Mo., in 1880. She became the first 
woman governor of a U.S. state when elected 
to fill the unexpired term of her husband, the 
governor of Wyoming, after his death in 1924. 
She served from 1925-27. Mrs. Ross directed 
women’s activities during Franklin D. Roosevelt's 
first campaign for the Presidency. After his elec- 
tion she was appointed Director of the U.S. Mint 
(1933), a position which she was also the first 
woman to hold. She was reappointed several 
times and held the position continuously until 
1953. As director of the Mint, she supervised the 
activities of the Bureau of the Mint in Washing- 
ton and of its subsidiary field institutions. — 

Ross, six Ronan, physician, born in India o 
British parentage, in 1857; died in 1932. He be- 
gan his medical career in India at the age of 24, 
and a year later turned his attention to malaria. 
He determined the nature and life span of the 
malaria-bearing parasite in mosquitoes (1897-98); 
then discovered the malarial mosquito in the 
western part of Africa (1899). His studies WA 
awarded the Nobel Prize for physiology 2n 
medicine (1902). He carried on ‘his research 1n 
England, where he was professor of tropical sant- 
tation at the Univ. of Liverpool. He was ap- 
pointed physician for tropical diseases at Bees 
Coll. Hospital, London (1913), and later directe 
the Ross Inst. and Hospital for Tropical Diseases 
in London. 

Rossetti (rds-sét’s2), CHRISTINA GEORGINA, 
poet, born in London, England, Dec. 5 1830; 
died Dec. 30, 1894. Daughter of Gabriele Ro 
she was educated under private tutors and at @ 
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early age showed poetic ability. In her early work 
she was aided by her brother, Dante Gabriel 
Rossetti, but her imagination and spiritual insight 
soon made her independent of him. Her writings 
give evidence of genius and mystic qualities. Her 
chief works include “Called to Be Saints,” “The 
Face of the Deep,” “Speaking Likeness,” “The 
Princess's Progress and Other Poems,” and 
“Maude: Prose and Verse.” 

Rossetti, DANTE GABRIEL, painter and poet, 
born in London, England, May 12, 1828; died in 
1882, He was of Italian descent, being the eld- 
est son of Gabriele Rossetti, a noted commenta- 
tor on Dante. He studied at King’s Coll., and 
in 1848 joined Hunt, Millais, and others in estab- 
lishing the brotherhood of Pre-Raphaelites. He 
exhibited his beautiful “Girlhood of the Virgin” 
in the free exhibition at Hyde Park Corner in 
1849. A number of his paintings were exhibited 
after his death at the Royal Academy. His prin- 
cipal paintings include “Dante’s Dream,” “Venus 
Verticordia,” and “Salutation of Beatrice.” Be- 
cause of the growing opposition to the Pre- 
Raphaelite school, Rossetti turned away from this 
movement, devoting his art to drawing and water- 
color painting, using for his work romantic con- 
tent and interpreting the works of Browning. 
His poetry is better known and appreciated than 
his paintings, having been widely translated. 
The principal poetic works include “Hand and 
Soul,” “The House of Life,” “Dante at Verona,” 
and “The King’s Tragedy and Other Ballads.” 

, His brother, WILLIAM MICHAEL ROSSETTI, born 
in London, Sept. 25, 1829; died in 1919, was also 
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a writer. After studying at King's Coll., he entered 
the English civil service and joined his brother 
and others in the promotion of Pre-Raphaelitism. 
His principal writings include "Bibliography of 
the Works of Dante Gabriel Rossetti," "Lives of 
Famous Poets,” and “Wives of Poets.” He edited 
“Selections from the Poems of Walt Whitman" 
and lectured on art. 

Rossetti, casreLE, author, born in Vasto, 
Italy, Feb. 28, 1783; died in London, Apr. 26, 
1854. He studied at the Univ. of Naples, but the 
unusual political excitement then prevailing 
caused him to flee as a refugee to England in 
1824. There he devoted himself to a studious 
literary career. He was professor of Italian litera- 
ture in King's Coll, London, and an influential 
lecturer for many years. His principal works 
include "Commentary on Dante," "Beatrice and 
Dante," and "Poetry of Gabriele Rossetti." 

Rossini (rds-sé’né), cro^ccHINO, composer, 
born in Pesaro, Italy, Feb. 29, 1792; died in Paris, 
France, Nov. 13, 1868. Rossini’s life story is ex- 
ceptional in the annals of art, since he was quite 
free from the long struggle for recognition 
which is the usual lot of the gifted young 
musician, Born of musical but undistinguished 
parents—members of touring companies in the 
Italian provinces, where his mother was a singer 
of second leads in opera, his father a trumpeter-— 
the boy was left in the care of relatives. Almost 
from the beginning he knew what he wanted 
to do. He wanted to write operas. He was only 
15 when he entered the Bologna Conservatory, 
where he studied seriously and conscientiously 
until he felt that he was ready to embark upon 
his chosen career. His first opera buffe were re- 
ceived with enthusiasm, and he was only 21 when 
his grand opera "Tancredi" was produced in 
Venice on 1813. It met with instantaneous suc- 
cess, and the young composer was already well 
advanced along the road to fame. “L'Italiana in 
Algeri," an opera buffa which followed shortly 
after, was another triumph, a worthy forerunner 
for the comic opera “Il Barbiere di Siviglia” which 
was to establish his reputation throughout Europe 
and America for generations to come. Strangely 
enough, its first performance in Rome in 1816 
was greeted with a hostile demonstration and 
charges of “plagiarism” from an audience which 
knew that its text had been “adapted” from the 
work of an earlier writer—a fact which the young 
composer had not attempted to conceal. The sec- 
ond performance, however, won over the audi- 
ence completely, and the opera was soon being 
performed in various European countries. 

Rossini himself was an honored visitor to 
Vienna, London, and Paris, and it was in Paris 
that his last grand opera, “Guillaume Tell,” had 
its premiere in 1829. Because of its unusual verve, 
its lyrical melodies, and its highly effective arias, 
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this opera has been a worldwide favorite. Almost 
more extraordinary than Rossini’s easy success was 
his sudden and complete retirement from the 
operatic field, at the age of 37, and at the very 
height of his lucrative and satisfying career. 
In his retirement he completed a fine religious 
composition, "Stabat Mater,” and several less 
important works, but concerned himself largely, 
for some 40 years, with the living of an easy and 
pleasant life. Good natured and kindly, he was 
also a noted gourmet who loved to create new 
dishes with epicurean flavors, and along with his 
music, he left many of his special recipes to de- 
light posterity. He was sometimes compared by 
his contemporaries to Beethoven, Mozart, or 
Haydn, but he never placed himself in their class. 
He stood upon his merits as a leader in the 
Italian opera of his day, and history has con- 
firmed his verdict upon himself. His works are 
perennial favorites because of the vigor and rich- 
ness of his scores, the passion expressed through 
his arias, and the brilliance of the cantilénes 
which adorn his operas. Works of Rossini not 
already mentioned include the cantata "Il Pianto 
d'Armonia,' and the operas “Otello” (1816), 
"La Cenerentola" (1817), and "La Gaza Ladra" 
(1817). 

Rossiter (rds/i-tér), THOMAS PRICHARD, painter, 
born in New Haven, Conn., Sept. 29, 1817; died 
May 17, 1871. He studied art in his native city, 
where he afterward established an art gallery, 
and in 1840 went abroad. After studying and prac- 
ticing his art in Rome, Paris, and other European 
cities for six years, he returned to open a studio 
in New York. From 1853 to 1856 he lived abroad 
and in the latter year won a gold medal at the 
Paris exposition. He returned to the U.S. in 1856 
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and settled permanently in Cold Harbor, N.Y., 
where he died. His best known paintings include 
“Washington and Lafayette at Mount Vernon,” 
“Venice in the 15th Century,” “Return of the 
Dove to the Ark,” “Home of Washington,” and 
“The Wise and Foolish Virgins.” 

Rostand (ré-stén’), epMonp, poet and drama- 
tist, torn at Marseilles, France, on Apr. 1, 1868; 
died in Paris, France, Dec. 2, 1918. He was edu- 
cated at the Lycée in Marseilles and at the Coll. 
Stanislas in Paris and then studied law. Although 
he was admitted to the bar, he never practiced, 
and soon turned to literary work. His first play, 
“Le Gant Rouge,” was written and produced in 
1888 but was unsuccessful. He published a vol- 
ume of poems, “Les Musardises,” in 1890, but it 
was not until 1894 that he achieved his first sub- 
stantial success with the play, “Les Romanesques.” 
After that he wrote a number of plays for Sarah 
Bernhardt, and in 1900 he won overnight fame 
with “Cyrano de Bergerac,” which he had writ- 
ten for the famous comedian, Coquelin. In the 
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same year, Madame Bernhardt scored one of her 
greatest triumphs in Rostand’s "L'Aiglon," in 
which she played the part of the effeminate duke 
of Reichstadt, son of Napoleon. In 1901, Rostand 
became the youngest member ever to be elected 
to the French Academy. Shortly afterward, his 
health forced him to leave Paris and he remained 
away from that city almost until his death. AL 
though his later plays never won the popular 
or critical success of the earlier ones, he is also 
known for "Chantecler" (1910) and "La Dernière 
Nuit de Don Juan," first performed in 1922. 
Rostock (ró:'1ók), a city of Germany, on the 
Warnow River, 60 m. N.e. of Lübeck. It is 6 m. 
from the Baltic Sea, has a good harbor, and is 
connected with interior Germany by important 
railroads. The Univ. of Rostock was founded in 
1419. Following World War II, Rostock came 
under Soviet occupation. Population, ca. 122,000- 
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Rostov-on-Don (7554óf/-ón-dón), a town of 
southern Russia, near the confluence of the Don 
River with the Sea of Azov. Barley, bran, rape- 
seed, oil-seeds, rye, and flour are exported from 
the fertile "black earth" region. The manufactures 
are growing in importance. The harbor, ice-free 
from April to December, is a chief transshipment 
point for the entire Donetz Basin. In World War 
I, Rostov was the capital of Kaledin's White 
Russian Don Cossack Republic, but fell to Ger- 
man forces, May 8, 1918. In World War II, 
the invading Germans took Rostov on Nov. 21, 
1941, and again in July 1942, to lose it to the Rus- 
sians on Feb. 14, 1943. Pop., ca. 500,000. 

Roswell (roz'wél), county seat of Chaves 
County, New Mexico, 190 m. s.£. of Santa Fe 
on the Santa Fe R.R. It lies on the Rio Hondo 
branch of the Pecos River, and is the trading- 
center for a rich, irrigated agricultural and stock- 
raising region. The Lincoln National Forest is 
near by, and 40 m. to the south lies the Artesia 
oilfield. Roswell is a flour-milling town and seat 
of the New Mexico Military Inst. The town was 
founded in 1885 and incorporated in 1890. Popu- 
lation, 1940, 13,482; in 1950, 25,738. 

Rot (rot), the name of a class of diseases that 
affect many plants. They are due to the attacks of 
fungi or other low vegetable organisms. These 
diseases are variously named, depending upon 
their nature and the plants they affect. Root rot 
is a disease of many cultivated plants and fre- 
quently proves injurious to the grape and forest 
trees, It is due to the growth of some of the 
larger fungi, which attack the roots and cause 
them to decay. Black rot is peculiar to grapes 
and causes the leaves and fruit to turn black in 
spots and finally die. Bitter rot causes brownish 
or blackish spots in apples, while zomato rot 
causes the fruit to decay when nearly ripe. The 
tissues of wood are destroyed by dry rot, which 
is due to the fungi attacking the timber kept 
in damp places, such as the supports in cellars, 
mines, and foundations of buildings. 

Rotary Clubs (ró'tà-ri klibz), organization 
of business and professional men whose aim is 
to promote fellowship and practical service. A 
Rotary Club is formed by choosing one active 
member from each business and profession in 
the community. All Rotary Clubs are members 
of the organization called Rotary International, 
which is made up of more than 5,000 clubs, in 
at least 50 different countries, with a member- 
ship exceeding 200,000. 

Rotary Printing (ro't4ri printing). See 
Printing. y 

Rotation of Crops (rózZ'shàn of krops), 
the name applied to the practice of changing 
from year to year the crops cultivated in a given 
field. It is practiced chiefly to maintain or increase 
the fertility of the soil, from the fact that plants 
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differ in their habit of growth and in the propor- 
tion of elements necessary for their maturity. For 
instance, the productiveness of a field decreases 
from year to year if wheat is grown continuously, 
but if the crops are rotated, that is, if wheat, oats, 
corn, and clover are alternated, the productiveness 
is maintained to a considerable extent or even im- 
proved. Rotation of crops differs materially in 
different sections, according to which crop is 
suited to the soil and climate. Corn, potatoes, 
cotton, or any crops that can be cultivated act to 
free the ground from weeds, while deep-rooted 
plants, such as clover and alfalfa, draw their 
nutrition largely from great depths, and thus tend 
to mellow the soil and leave the surface enriched. 
Insects and diseases that affect one crop do not 
destroy another. For instance, chinch bugs and 
rust injure barley and wheat, but do not affect 
corn cultivated on the same ground the following 
year. 

Rothenstein  (rórA'en-stin), sik WILLIAM, 
artist and critic, born in Bradford, Yorkshire, 
England, Jan. 29, 1872; died in Stoud, Glouces- 
tershire, Feb. 14, 1945. After studying in Lon- 
don and Paris, Rothenstein served (1914-18) with 
the Allied Armies as official artist. He was 
principal of the Royal Coll. of Art (1920-35), 
a member of the Royal Fine Art Commission 
(1931-38), and an unofficial artist attached to the 
Royal Air Force in World War II. He was knight- 
ed in 1931. Particularly noted for his portraits, 
Rothenstein executed works in several media 
which showed the influence of Edgar Degas and 
James McNeill Whistler in his handling of masses 
and the diffusion of light. He wrote, among other 
books, “Life of Goya” (1900), “Form and Content 
in English Painting” (1934), and the autobio- 
graphical "Men and Memories" (3 vols., 1931-39) - 
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